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NOTES BY THE EDITOR 



PROGRESS OH SCIENCE FOB 33B TEAR 1859. 



Tax TwtiBit Uteting of tin AmericMn AMociaticni for the Franu- 
ti»i> <^ 8cieac« wu held at Baltiaiora, M<L, April 28th to Uar fitl% 
1868. !□ the kbrnace of both PreHdeat and Tice-Prasident elect, 
the chair «ra» taken by Ptobmor CaumvU. ^nieattend&iiceaf memfaen 
WW Mowwbftt ira«ller than usuali and the whole nnmber of papen 
preMBted was nine:t^Tej of these thir^-lhra« pcrttioed to the nqt 
tioo of AstnHioraj', Phjiks, and Uathematic* ; nine Id MotMuoiagf ) 
finuteett ti> ti«ologf and Geography ; eiji^htaen to Chemutrf, Minenl- 
ogjr, and Geology ; aod tweotf'Oae to PhihJogj and Mitc^lai^oos. 

Hm neeeting w^ounMd to meet at %)nn|^l<l, MiiMirhiiiiTti. 04 
the fiitf Wedceaday of Angnst, 1859. PrafMOT' Stepbeo Alnander, 
ofFruii;etoa,wi««boMoIVe«ideBtfbr th« enMung fear, and Fiofeaor 
Edward ffitchaock, of Ambertt, Vko-FreBidenL 

The AflKxaatioD waa addreaMd at length by fir. Hayea, the Sius 
geon <f the Kaoa Anlio Szpediijon, in behalf of a renewed effort to 
reach diQ open Potar Sea, described bjr Dr.Eaoe. Ha propoMslo or- 
ganize and lead an expedidon, starting in the tpring of 18G0, and ftJ- 
knriug the route pursued hj Dr. Kane. The detwla of the phtn, aa 
pren by Dr. £L, were as fidlows : 

The expedition would require two year* tor its operationsi and in 
new of the rich and Taluabte experience of the last, he could not but 
deem it probable tbat the next attempt would ptove micGeHfiiL There 
wia needed hr the expedition o»e v^eael 4^ one hnndrad ttms, equipped 
for two and a half yean, ajid twelve men. It woold greadj add to the 
MoT^iieBM of the ptrty to. be ptovided wiA a auall Bteant^nder of 
thirty tini, wkh « eluiUir^ icrew { except for the neeeinty <^ conveying 
proviriont, even «o large a vessel as ode of one hundred tons would not 
be necessaiy. The par^ Bhonld leav« the States eariy in April, giviiig 
time to Uy in additianal fimh provisoni en the Greenland coast, and 
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to materiaUjr to reduce the cost of oatGt. Before the last of Aogust it 
should poah up Smich'g Sound to the ice-belE, with the inteDtioD <^ win- 
tering ae'-igh as the 80th parallel, if possible. Sioith's Sound, fortunatelj 
fbr tiiis route, runs diagonally to the cmiree of the general current — 
Qaia operating lo keep Grinnell's Land free of floating ice. Under this 
western shore it might be postdUe lo work the iteaiii-teDder thioogh 
the leads left by the louthirard drifting ice, eTen into the heart cf the 
Polar Sea. But this was a doubtfiil reliance on which they would not 
too much depend. It wontd be necessary by three or four journeys 
with the dog-sledges to make depola of prorinon w high in Grinuel's 
Land as on the 82d parallel. This was perfectly feaable ; each dog 
could be depended on to carry wewmty pounds weight, thirty-two milei 
a day, on aration of thirteen ounces dTpemmican. la Apnl.the party 
should leave the vessel, the men conveying the boats upon sledges until 
(and the inference was that it would be by the middle of May) the ice- 
belthadbeencroesedandtbeopentea reached. Dogs could not drag the 
boats — they were not competent to the conveyance of any such dead 
ireight But experience had shown that over the smooth ice, as this 
was likely to be, men could eanly tnlk uxtuen mites a day, dn^ging 
on sledges a weight of one hnndred and ten pounds for each. To avoid 
the incumbrance of so much canvas, Ihey would take no tente, bat rdy 
fcr shelter apoa the snow-house, which could be constrwcted in an boor, 
Kod -wtAdb was better than the tent fbr protection. Fun and earbo- 
naeeons fbod must be their reliance for warmth. While travelling, ^ 
pemmican (dried meat and t^ow, of which fonr pounds is e^jnal to 
fburleen pounds of green meat) must be the scde Teliauce as food. The 
Doctor believed that the climate was eminendy a wbolesome one. The 
danger hwa cold and scurvy had been gready lessened by the experi- 
ence of the lost f^w yeufl. Dr. Kane sailed too early to avail himself 
t>t the wonderful advant^es now fitmished in the concentrated fresh 
meals and vegelaUes, for protecting tt&a and coring ecnrrj^. 

At the conclvsion of Dr. Hayeks address, a resolution was adopted, 
leferring the matter to a eonunittee of seven, with instntctions to report 
on the expediency of uniting with Dr. Hayes in bis ofiortB to fit oat « 
expedition. 

The Twenty-eighth Annual Meeting of the British Assoeiation S» 
the Advancement of S<.-fence, was held at Leeds, September 21 — -26, 
lYoffesBor Owen in the (4nir. The attendance was good, and die papers 
<rf more than onlinary Biterest 

He meeting fbr lSt9 was appointed to be held in Aberdeen, ^inc« 
Albert being tbe Prendent elect 

The annml report of the Council stated, that rince the discaanon at 
' the last meeting at Dublin, relative to the formation <it a" Catalogue 
of the philosophical papers contained in the various scientific transac- 
tions and journals of all countriea," this important work has been 
eommeoced under the aoqiiccs wad at the eipsnio of tbe Itoyal 
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Soci«l7- ItiapurpoaedtlBttit Bbonld include tlietitlei (in this «rigiiial 
tankages) of all memoin^publbhed in such wgriu, ia the nuthemab- 
ical, . physical, and natural icieniceB, from the foundation ot the Bo)^ 
gock^ to the present time, the titlei to 4w pp anwiged as to torn 
nltim^aly tltree catalogue* —one chronokiiKal, or in the ord«rof the 
meaioira in the several geries; one alphsbetical, aocordinf to auCbora' 
uamesj^d,. lastly, a third, cl»aified acconliiig to sntyei^ 

The CotiDcil, noreover, lanieut tliat tVir Af^lKatioQ to the Gov- 
enunent ^ an expedition to the vicinit}' of Mackeniie's rivetv for the 
.purpose of ^teei^ations in terrestrial inagn«tiKnrWM not euccentul; 
but they anticipNte an iioportaot acoeHion 10BCNntific:l(iK>irlQdge Irom 
the eipedicion to the Zao^wa river^ i*luch «» gawetioned by the 
'Govei:nnieBt, fMd.ptiptait under Dr. IfiTiitgRbwe* 

The ibl)aiwing reaoluciona vere ad<1pt^d: S<)H>lTed, dwt vepkeseft- 
tations be m^de to the MeCeorok^ical dejMittneM of the Beard of 
Trade, of de^rableness of connectiiig nitb its arrangemeots A ayiteni 
ibr the obseryatioa and record of Ot^eaiHc and lAaatal Eartbquakes, 
and of ^ occauoaal ocrBrreDce upoi) the cowta of Great Sea Watea, 
and, if practicable, of bringing sucb into iouttediRle opeiatioD. 

That it is highly dearable that a sedw of Msgnblical and Heteoro- 
kgical Obeervatiotu, ou^e eame plan B«>tlKwe. Which htfn been 
already, carried on in the Colonial OhaeiTatones for (fattt purpoBs 
under th« direction of Her M^e«t^s Board of OrdiUnQe, be obtained 
to exteod over. a period of not-more thEui five years, at the fbltoiring 
■tatioua : 1. Vancouver'e Island ; 2. N^fotindlaad ; ,8. Xhe Falkland 
Isles \ 4i Pekiui or some near adia^^aut station. 

That an application ba made to Her Miyetty's Gorenutettt (o otoia 
tbe eataUishmeDt of Observatories at these statiMis for the abov«> 
^lentioned term, on ,a, perspnal and nuUaiial footing, and under the 
mne superintendcitca as in the ObservatQtMf (now diseootinued) it 
Toronto, St: Helena,and Van Diemen's I«nd: . 

That rprpnaon be also reqaqst^d at thq hands c^ 3ffT M^esly's 
Goveminent, for the execution, vilhia tb^ pcajqd finbniced by the ob- 
•ervationt, of magnetic surveys in the districts imfnediately att^acent to 
thoM .Bai):i<Hia, viz.,. of tbe whol^of Vancour^r's IsUodand the shores 
of tlie StTMt separatiBg it injpt tj^ main Ivid, — ^of the Falkland lal- 
anda, ait^ of ; the iqmiediate neighborbood gf the. Chinese Obaerva- 
toiT" (if piBcticatle), when, pifaatod,— oft. t^ plan of the aurveys 
already executed' in the British p«swwoni in N<«lh America and in 
Ibe Indian'Archipol^o. . i . - 

An iotercatipig m^ has' been f««pared, nndar t^e auspices <^ the 
Association, by Uobert Uallet, of Djubliu, vrith a ^i|ew of illostrating 
tbe sui&ce distribulioa of earthquakes, ttie position a^ ^tuation of all 
volcanoes, funu^njes, and solfata'^M^ now w^ve, or preronied to have 
been so, within historic or recent geologic periods, as well. w the scuntut 
(from dw Greek wqrd signifying earthqiukei) butds in ftoaitioa UMt 
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Teladve intens^. The area of Bttpposed land and mI>oceanic nib- 
■dencea are also indicated. The map convejn At a gUnce the portiMif 
of the globe in which vokanic eruptiotis are most prevalent Theie 
appear hy contnct to be the idands and oceans snirounding Borneo, 
where alone are given npirardB of one hundred indications, Ae Gntf 
of Mexico, and the Andes of South America. In the nordiem regions, 
Iceland alone staDds out in marked proDiinence ; whilst the wbcds of 
Africa, with the exceplioD of the Cape and its northern boandvy, and 
the continent of Sondi America east of the Andes, appear to be totaHf 
nnadected by tlie laws of earthquakes. The greatest area of subsdence 
appears to he in the Pacific Ocean, extending in a Erection soatheast 
fran the Fhilipjnae Islands to I^tcairn's Island. 

The Nationat Associatioa (Great Britain) tbr the Advancement of 
Godii Science, held ito secraid aiiniveTBar]' meeting in Liverpool, in 
October, with distinguished succes, about three thousand persons being 
in attendance. The special object of the associatioa, as stated in Ae 
constitutioa of the Society, is " to form a point of union among soci^ 
refbrmera, so as to afford thooe engaged in all the Tariona efforts now 
happily begun for the improvement of the people, an opportunity 
of conridering social econ<Hnics as a whole.^ At the Liverpool meet- 
ing. Lord John Russell presided, and delivered the introductoTT' ad- 
dress. During the continuance of the senion, as address of great 
interest was also detiveied hj Lord Brougham, on " Popular Education 
and Popular Literature." FnHU this address we make the following 
extract, in which the author tllustiBtes the benefit accruing from the 
labors of the Society for diffusing useful knowledge, and defends the 
publications issned by it from the charge of enconraging superficial 
acquirements: " When it is said, or sung, hy such objectors, that ' a 
little learning is adangerous thing,' we can see no harm in adding, that 
there is another thing somewhat more dangerous — great ignorance j 
not to mention that the one cures itself, while the other perpet- 
uates itself — ay, and spreads and propagates, too; for it is almost 
as true in point of &ct that they who have learned a little have their 
balf-«atisfied curiority excited to obtain more AiU gralificstion, as it 
is false in point of &ct that sobrieQ' results from excess of drinking. 
We object, dierefore, to this hackneyed maxim, not because it is hack- 
neyed, but because it is unfounded ; as illogical when delivered in 
plain prose as insfipoute when clothed in humorous veree — the &tse- 
hood of the position in the one case being equal to that of the 
metaphor in the other. ' Better half a loaf than no bread^' is the <Ad 
English saying. ' All wrong,' say the objectors, ' a little food is a 
dangerous thing ; rather starve than not have your fill.' ' Better be 
purUind than stone blind,' is the French saying. ' No,' cry the ob- 
jectors ; ' if yon can't see quite clearly, what use is there in seeing 
at all ? ' * In the country of the blind,' says the proverb, * the one- 
eyed man is king.' Our objectors belon^i^ to the people there 
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woald d«diMMie tlw monucli bj- patting oat lui eye. But ihtj had 
better eoncli tbeir blind brethren to reilore th^ ^^^ tod them 
hk reign would eeue at tnce wilbout •ay act of vioieoce, any cou^ 
(f eloL Here is a irell of preoioae wiUer, and v« haTe got a little of 
it in a tankard. ' Wlat mgnifiea,' taf the object»r^ ' nich a pattiT' 
fap^J ? It would not wet tbe lips •vt hd' a fkizen of thm bandied* 
wbo are atUnt' Tme, bat k eoafalaa tu to wet tbe aacker ot tha puMm 
intead of JbUowing tbeir adviee to leave it diyj and, hafiiq^ tbe bwn- 
dle, we nae it to «mptjiiM well and aatiaQr alL A iwiwn ^iu aoaM 
■Qfoioiatioa, it may be only a Ktde. Say the olgccton, ' He ia nper- 
ficiaL' Would he be man profauad if he knew nothing ? The twt- 
K^ ii DDsafe for hia atept. Wootd he be more lecare fraa alif^ii^ 
in die daik ? Bat he may be aelf-aifficient, amy think he knows 
innch,aDd look donrn npoaothen aa knowi^ little. Im thicTery likely 
tohaf^ien if the knowle^e he hai airanirsd it widiin readiof all and 
1:7 the gMaler number poneoed ? The diMinclJan ia the groinul of 
the mppoMd influenee upon his demeanor towards odiers ; when that 
di&i«nca no longer exiito, the ri^ of his manaen being spoiled is at 
an end. Tbe most trifling inetraeticia which can be giten ii sure 
to teaoh the mC ta^jmty vi those wbo jiocaiTe it the leased of Aeir 
own defici«tey, and to inspire the wish for farther knowledge. Bat 
aappoM, aa moit happen in auny eases, that no great pngiesa diall be 
afterwards made, at least it is certain that the proporticn is moat ineoo- 
sderabla t£ ihoaa wbo are not the better tar wiat they have kamed, 
and (rfdioae who are the wone for it the number cannot really be said 
to have any anstenc* at all. It nmst alw^s be k^ in loiDd that 
Aere ara tiro descriptioiia of penant to whont popular lilentiua is ad- 
dnsMd, aad wba may in diibrent ways [oofit by it — those wbo froan 
Amt BatDial capacity and nabiral inclination, aa well aa from posses*- 
lingaceitain lemre, can sn &r rnqtrave tfaaoaBlTsa as to baeowa real^ 
accon^iibed in the biancbes of knoiriedge which they stndy, and 
tbe graat btdk of the eoaunnni^ wbo oao nerer go beyond gi*ii^ 
a ttaj mnderato attMitioa to boiju, can in Act read bat very Uttla. 
Let na fint cooiidar tho foiawr chua, which, thon^ vDall cot^iared 
with Ike mass, ia yet again divided into twO) dioae of ordinary talents, 
bat aaxioaa to kam, and those whoae Hunt tot knoidedge is not only 
very great, bat accompanied with capacity to excel, peeeibly even with 
oii^nal geoiaB- Both dasses benefit mcaicolaUy bj the hdpa whieh 
popular' litentore extends to Ihem. Their lore of knowkd^ ia both 
exi!it«d and gmtified, and let as «d»erve thwr progrem. The diAereitf 
ifotka which are prepared encsurage and enable thnu to pmeeod. At 
first they are attracted by Htne tale or. anecdote, os biogiifvUcal 
account. 8ooa sAer they find in tha sante pnper a popalar eipoMtiop 
of a subject in scteooe or literature. This indinea tbein to go fiirther, 
and the treatises famished fa^tbe Usefnl Knowle^e Sodety are wilt 
in thMT reach on «Uffwent sutyeets, snidng the line tbay dann U 
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fiiUow, and ia Taiioui kinda in point of (Uffieultj, aiid tlHu admpted te 
tlw progreM they majr faav« made, irom Mr. Marcet'i jAaia and 
akmeotUT explaaatioiu, up to the treatiaea of leftmed profeBiors like 
Iboae at tbe Aitroncnter Bojrwl, Sir D. Braitetar, and Profeeaor de 
Uorpa. So great and varied afe tlie belpe aSbtded to stodentB in 
hanibla li& .ibot it hei been wd that there can: ba no such thing 
DOW as a Rlf4wight penon. Let us onlj reflect ho« ■ntghtjr wmild 
hkTe been the' oonfbrt to mch itndenfa ia tbnner timiei Could thej 
have enjoTed nofa faeililies. What vwdd FnwiUin ; hure giren 
for them, vbo, liviitg; on a vegetable diet on purpoee to aare a few 
pence from hia day'a wagea fbr the purchaw of b«lofci^ nM lila to 
learn a &lle fjeometrj trooi a treadae on navigation he bad been 
hsppf eno(^ to jitk ap at a faookalftll, KXnethtng of Aritliuatie by 
lumBg fatten tpoa a copy of Coater, aad from an odd telume cf 
Ae Spedalor ^ioed a notioa of the ttyle he aAerwaida to peweiAiUy 
tiled? What Would Skupaon liave given for aeceH to books, who 
oould oa\ygBt,frvm the accsieirt of & peddler paaaagthe jJacewheie 
be was kept by hia fidher waiting at hia trade of a waaveiv the copy 
of Cocker c<wtaiQiag afittleAlgefaaa, and evui iriien, grown up could 
OBii), by horrewi«|; Stone's tranBleticm tf L' HopiUil &(»i a friend, ot>- 
tain an inaght iaia tbe scieaoe of inflniteniuala, on whteh two yean 
after he pafaliriied anadiuiiaUe work, white cootinuiiqi to divide his 
tinvs bMweenifaii t^ap aneBTer and as a teatber.? Biindley, the 
p«al engineer, i#BI dvongh life an nneducatad man ; iBNnneqnin is 
Mid never to l»ve learnt diealplBbat;:and both executed grant woika, 
bat with difficuhieg aDddri^swhich Ireadiag would have ipBred them. 
Ibniaoo, toe, though )ia bad racdv«d^ ordinary educati(B)t yet only 
wlule woriuBg: m ibis trade of a carpenter, beciuM anpaioled widi 
■oence by aoMainmaMi!^ lectures cf-Snitdemn &llu»g in his way; 
and so bard did be find itto obtain adeqaaM knowie^ bn Idn subjcicta 
eooneoted witk'lUB swchaoioal purnuts^ that forty jem traM ^nt in 
perfbctiDg Ine w)i>iird>le ' impniveinentB on (be constnkcliDo. of tisM- 
keep^a, and bib^og tbem into ue«h It would be gm^ tooiar to IxM 
Aat PnakliB'* geqiat, bodtin pbyncalaod pcditical'aeiaiKe,oMld hare 
done sKMer Ibiaga ImS bi"orq^naldiJiaidde«iD Mttedueatton been 
reaMMwl } kot ma taarMfaly afinn tba bMb^ Briiodley, Ranoequin, 
and Bainlim, would hav« aaeatedfiH-mwe with tbe.bel[w which tbeir 
imoceaK^TB have bad.; lud lof Siz^Mu no deabtoan be entertained that, 
even iamid the iSatraclionsof hia trade, Ua 4wt:4ife woold have been 
ilhutialed by fttT' gveafer atcpa ia ihatbeinalical jcience. 'Foritisan 
•ntii* mia^fce to eopJioM, ' with .Moae of. bia biognqiben^ tW his 
genini wad not origina], and bled to mike great .adv»iiee».ia hia 
&voriW atudy. ^e late procee^a^ respecting Sir Isanc }»[ewton-s 
nuiMM&ent, ^have led to aaoeitaaning. that Snqiaoa had wade the aasie 
-(^pr«ta«A^ Coward* '3aa modern impaovem^t of the cakidnw whidi Jta 
< Slotfriotis imveator himielf had dcHie, lait kept ctmotaled ; and do 
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doubt can be entertained ^uit the genp of the great disccrreiy of La- 
grange and L^lace on the EtabiHtT' of tlie boUt tyOem, ia to be found 
in the last and most Teinarkable irork of Simpson. It it tnil}''deligfat> 
fill to oootuD]rfate Buch feats of genius, » acantilj uded, io a hard- 
voi^ii^ mechanic, patronized by none." 

The Thirty-fourth meeting of Ae German ABsociation of Science 
and Medicme, was held at Carinuhe, September 17tfa, ISM, nnder 
tin preeidencf ot Frof. Ei«enkihr. Nearly ttrelT« hnndted members, 
repreKDlii^ all the states of Enrc^, were present, and many paper* 
of great interest were offered. * 

The " Societe Zoologiqne d'AcclamatioD,'' of France, still continnea 
in die fall tide at succesrfnl experiment A lbre%n conespondent 
of Siitman't Journal enmneratea the fiUowing as a part of the ser- 
vices it has already rendered : 

In 1854, it purahaaed half of the only herd of yaks winch had 
come to Eurqie ; and now the yak, throngh its care, has become oc- 
climated withont difficulty, and haa prospered. In 18S5, it distrib- 
nled nearty a million of bulbs d the yam (IHoicorea Batatai) ; now 
the yam is eahiTated at lai^ orer Enrope, and it promises to rival 
tte potaUw, when throng succeMve sowings it shall have knt its long 
fijrm. He Society has spread ererywhere the Sorgfatim sugar cane, 
{Halent eaeeharaKit), which already Inmiriaes to the depwteients of 
middle and southern Fnuice abundant ibrsge of good qoality, while 
at the same time, throDgh . its aaeeharine jaices, it promises to be as 
valuable to the southern provinces of France as the beet to ^ north* 
em. It has procuivd yooi^ plants of the Laai, a apedes of iUom- 
nui, troiD which the (^^nese extract die fine green color called the 
Eao. It bw imported two herds of Angon goats, which reproduce 
perfectly in Eun^ without manifesting any symptoms oi d^nerat- 
tng. It has not only aoclimated the silk worm of the Rionns {^Bom- 
byx Cynthia, or Palma Christ nlkworm, a native of India), which is 
•Iraady in France to its twenty-^flh generatjon, but it has done more, 
in succeeding in vvying its nourishment, by substttotiiig &e leaf of 
tbe very common FMer'i Tttaet (Diptacm FulUmwri) Sk the Bicinns 
{R. Europatu) , which is rare, and does not grow in our climate witb- 
OQt great caro ; and it has almost succeeded in regulating tiie time of 
hatching, so as to make the hit& of the worms correspond with the 
der^opment of the leaves on which they are nourished. It has al- 
ready nearly accomplished the propagation in the open ur of a nlk- 
worm living on the oak. In has raised, in tbe Jardin dee Flantes, 
two new kinds of Chinese oaks. It bos nndertnken to grow the white 
nettle of China, with which fiibrica may be made more finn than those 
of linen or the indigenoos hemp. It has prtanoted the culture of tbe 
ole^inous pea, excellent as food, and affording an abundant oil. It baa 
received in portable greenhouses the wax-tree and vomiahrtree m 
good coBditkn, with tbe insects nUA freqnent Ifaem. Viimiij, Ihrcngh 
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U. D. de L'Hujs, its Tice-Preaident, it hat aaceedai in procuring 
frnn the dope* of the CordilleraH nmneiioua tubercle* of poUtoe, in 
order to renew En Eun^ thii so valuable apecies, wbkb, Ihroaj^ 
exaggerated culture and loiig-contiiiaed diseaie, ba* kNt » pact of itt 
qualities. 

Tba report of tbe IMeoralagtoii Departeent of the Engjuh Board 
of Trade, publiibed JtuMi, I'SSiS, atattia that miwfc iaSanantiaa nlaliT* 
lo wioda and cnrMntB haa bees, recentlf collected from variow sea^ 
from man}' fi>teign rtatiooa on land, and fhm the Ftuifio and Atlantic 
oceans. By very numeroua tnaU, the specific gravity irf neaHy all tba 
oceanic aar&oe has been aieertainad; and iti« believed that tbaao re- 
mits vill render fnrtber obaflfralions of the kind nonecuaary, except 
in peculiar and liiaited localtiiea, for aome qMcial object. Distilled 
irsler being t^en as 1-000, tbe specific gravis of oeeanic watar ii 
fcohd tabeneariy 1-027. "Tbe lowest temperatare Utherta ravorded 
(between 2-900 and a-SOO bthons below tbe nir&ea) haa been Sfi 
d^. m the Htnth Atlantic, SouA AlUutic, and In^aa oceans Mad SB 
deg. tb« hi^est tempenture anywhere at lea on the mrftce. Hw 
total p m ss nnt of tbe baraoster Taries so little throu^out the-year 
witUiacartain limlta'of latitude near the equa(or,«r rather atl^MUt 
i deg^ of north latitude in the Atlantic, that (allowii^: for the jaz* 
hoarfy chaoge) any diip cro«iiig that part of the tpa m^ MtuaHy 
eompare ber baramalier with a natnial standard, ittvariaUa within 
tbose!BaBlllinntsof2-100thstaa-100tl»ofanincL Hy^rometric in- 
quiries ue steadily, though slowly, proceeding. Magnetian has not 
occu]:^a mnch thoof^i because it is zealoosly attended to in other 
departmeDta of the Gov^nuent Tbe rapoii rather gives a general 
idea of what is bcii^ done, thaU the aotaal mulls of tbe labors of the 



Tho managers of the Bnyal' Institution, London, introated widi the 
award of &e Attoaian priie for the beit essay " On tbe wisdom and 
goodneis of the Ctetbor as displayed in the Badiation of Heat," have 
reported that, in thair ju^ment, no essay had been received by then) 
within the period of seTen yeais since die last award in ISfil, of suf- 
ficient nterit to entiHB tbe aothw tlwreof (a tbe piue.of £105 \ tint, 
Gonseqacndy, no priae was awarded this jmr\ and dwt tbe £lO& 
intended to baTe been awarded, woold, puisaaRt to the trust-deed, be 
retained, and awarded, with another sum al £lOS, in 1B66, of wbioh 
dte notice would be given. 

Tbe present Emperar of the French, in 1852, decreed tint a priaa 
of £2,000 should be awarded to the peraon who, in tbe course (tf the 
ensoing five yeaia, should make the most useful ap[^atioD of the 
Voltaic pile, and he charged a onmninion, conustii^ of M, Dumas, 
M. Becquerel, M. Feknize, and M. De^retx, of the Institute, and of 
Other eminent sdentific men, to select the recipient of the prize. This 
canmiawn haa lecaatty. reported to Us M^ea^, that, after ew^idly 
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4MBirnining all tbe improvemeiita la the Bf^Ueation of the Voltaio pile 
made during tb« bet five y«an in all die cotnitrios of Europe, it doea 
not lliink any at tbem of miS^tA inipottance to merit the priie; 
and ac«(>rdi^W, the Enfwror, in caiq)Gaiice widi it» recomnendaliw, 
hag idecr^d. that the piize ohaU rennin open fer a sMcad peiiod of 
five ydan. : . ■ ■ 

A Frebcli geuOBnao, itamad Breant, who died boob' ^ean badi^ 
beqDMtbed th6 son of £4,0D« to the Academy at Scwntes of P&ri&, 
to be girea to the: aadKir of a sovenign enn.fbr the chcJera. la 
1854, the Academj' reported that, though numefaua persons had cook- 
petad fin' .thd prit«, mobs o£ them had Dh(aii>ed: it ;' and. during the 
kst Tear it agalu. xepbrled that thos^aiaee' IftM, as toaaij as fift)'- 
t^Me memnrt or ewommucatjooi ta the. dibiact had bees sent in, not 
(UM'iTMdMvrraeof the prgtaiaed nvard. Xhe field, c(inaeqi>en%, 
ifl lAfll op«t t» codi^titcn. 

:: : Aa jiiQtmial nlute has bton Inned att 8b Petetsfautg thppiearing 
AiB teachiBg «f'liA(u>:in all the eelleeM of .th« ewpirtk The tJBM 
Uthartada¥(He4:t»thii ibH^ii to he added to tfairt oftlie pondra 

. The Londoft Qaografduall flocietr hea swaided the Victoria G<dd 
Mfidalfor lS98,;tD Pii£ A. I). Bache, BufBriiOtendent of the United 
State* Coast, SnrveT' ^' !■>■ extenaitc and moat accurate aarrej^ of 
Aatetictk Mdr for ^tS' a«tditioEla uMe by lum to oor knowledge of 
geography' and hydTtignipfaf. : Anothereeld lAecl&l has be«n abo pr*- 
•ented;ti> Capt. A. CoUuMtt, R- J^^ for histtiwNMfiil.'dificareiiea in 
Ihe Ajctici ^f^ops, ,aB4 ibr baTing, in Her Majea^s ah^i Eitterprae, 
peaet»ated^ futiher to tine ewlward, thro^h Behriiig Bbait, than had 
. htMBraadwdtuany otA^veMeL , 

. At a vacant meeting of this aoiiiety, also Sir B. L HnreUion read 
■D ae«o«nt«f a highly intereitiiig joorna}' thronghthe EUmotz Chain 
of Ceirtntl'AMa,and <if .Ae Hcent trf' the lofty ypkanic nountain of 
Demavend, by Mr. R. F. Thonsoa and Lord Schombaig Kerr, ho& 
attached to ^ F>nwan mmkuL ilbmg Buce«eded tn raiaching the 
■unmiit at DeHtavend.wilb initnuBcate, the advenluraua djpkanalisti 
liave dcterauned >ti height babe ai,5<M> feet, and hare UinsdepriTed 
lif«wiit Aramt, of the M|kutalKaii bd lettg eiQoyttd, c£ being' the Mgh- 
<M poiat in Ceab^ Asa. . 

. Thiy«Ki««*nn of th^Gfldhjpoal Surrey of Qnat Bi^ain, hate re- 
cently idsseaM to t^ SUtbCftmUti KtnrYmk, and the Museum 
«r tbo^GeoVagida Sitrveyof Canada^at Mffntreai, ^ cuMplete set of 
4be dii)riicat« tatHa cdlleeted daring the Butvey of 6im United King~ 
Aoai. These coIleciiDns are carefully Ubelledioni^ inltheir futtua 
locations at Albany and Montreal, will constitute an important ad- 
ditwn to the reBOurces of Ameri<;an gecdogists. 

Sonte disQQBHODs of intereethaTe taken place during the past year 
in teleEeDce<to- the existencti of an ethereal medium in the intRC- 
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planetaiy spaces ; and H. Batuiet, beftre As Fienoli Academy, hu 
•Merted that «e hare no evidence wlialeT«r upon the mbject Eitcke, 
however, bat taken oceaawBi cf the rasf^tearanoe of the cemet bearing 
Ua name ta agiun pntmulgate hii belief in the exiatenee of tbe ether, 
and elainu thai iti relating influence on the above-nained comet ■■ 
more tnooifest than ever ; while M. Faje, fdlowing Babinet, has re- 
plied that he ia unable to Ke how Ent^e*! viewi can be maintained. 

Mr. Hind, the En^idi actronaaier, in a Tecent pnblicatioa, offen a 
protett against the nanea giren to the 7<Niiig membeni of oar plane- 
laiy fiunily He aays : 

" A few mootha dnce, mj atteatim was directed, hy Sir John Her- 
flchel, to the iaconTenience and coofonoD which are being grsdtiallf 
introduced into the noaienclatnre at the minor planeM bj tbe accept- 
ance of names eadly miabken, either in qiesking or writing, for otben 
belonging to planeta previoaaly discovered. 1 have been fully sensible 
of the liability to error or misappichension tberebj induced, and am 
demroua of recording a protest against any farther continuance of 
what must eventoallj beoome a poative nuisance to those who are 
more particularly occupied with the obaervationa and calcnlations 
bearing upon this nomeToas group of planetn. Tims, we have al- 
ready : Thetis, Themis ; Lntelia, L«titia ; Iris, lass ; Vesta, Hestia ; 
P&Uas, Pales. It will naturally be tbe wish of every discoverer <^ a 
{Janet that his enfaal trouve should be known to posterity hf tbe name 
which it has bonte daring his lifetime ; but if the practice to irtiich 
alluson is here made, be snfiered to continiie much kmger, there is 
certainly a prolttlHlity that a day will arrive when, for the sake of 
their genend convenieoce, astronomere will consign tbese tronblesMne 
names to oblivion, and substitute others leas liable to engender confo- 
aon. This consideration alone, we might suppose, would prove suffi- 
ciently powerful to induce herniation on the part of the discoverer 
before accepting any name likely to be ol^ected to on the score of 
amilari^ with that cf a planet previouHly found." 

Tbe following is a list of the cunets now known or supposed to be 
periodical, or wUcfa belong to our aolar system. The periodicity of 
the last twelve, or of tboae whose computed times or reviJution exceeds 
iburteen years, with the exception of that c^ Halley, can, however, only 
be rendered certmn by their actual return at the expiration of the 
predicted limo. It inll be seen that, in all but seven instances, 
the comets bear the names of the astronomers by whom they were 
first observed. In these seven exceptions, dtfes have been selected by 
the discoverers, principally Atm the names (€ individuals whom they 
have desired to honor : 



lanpain 
oVico - 



Dleoovend bj 

I Pons - - - 

Blanpsin 
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CoDstot Fniodlaran 

Bronen — Brnhiu - - - 6.8 
i;ex«U ...... B.6 

Pons---WiiiiMcke • • • 6.S 

lyAmt 6^ 

BieU 6.fi 

FajB lA 

Fetera 12.8 

Hectutia— Tattle • - - 19.6 

Weftphml .... - 69.0 

Pons 70.7 

DeVko ...... 723 

Olben . - 74.0 

Bionui liO 

HtaUey ........ 76.1 

FUnifteed 190.0 

Olratt 241.0 

Chartea T. Ma 

Bit)^«r M4.0 

BroTBMt 401.0 

Penj 4220. 



(Btubna 

Messier - 
(Pom - - 
) Winnedce 
D'AncM . 

TajB 

Potei» - 
(Hedulii ■ 
ITnttk ■ 

Wei^dul 

Pons 

Oftwn . 

Apien . 
FfuDiiteed 
Petera - 

Fabrfdiu - 
Bramiktr 



An aUe &riide la the Jidj' (IMS) noBber of tbe WtthianMa- Re- 
vieio, on " Becent AatronotDj, snd tlM Nebolxr HjpoUieaa,'' takes d«. 
dded grouiulagBiiist the resulu cf what ittemu " Ae nak ^McalBtions 
of UlB y«*n,' as embraced in tbe bdief that all iiebnlteu« gal&xiesof 
■ten. The initer defenda the nebular hypotheau with much ibnie 
of aignmmt^ and averts diat " the 'rarioiu af^ieiaraiioM tbese neboln 
preaent an ciearlj explicable aa different stages in the prectfatation 
and aggrega&>0 (^ diffused matter." He aaaerta tkat, oa the oo» hand, 
aU the leading pbenooiiaDa of the silar ■^rttefn, and die heaTena in 
genainl, an ezplicaUe " by the uebdiar hypotheaa," and, oa the other 
hand, th&t '< the cominoD eovnogMij ii not onlj withoot a tingle tact 
to stand upoo, bat is at variance wHh all oar poeitiTe knowledge 

U. Wolf, c^ Zntich, in a letter «ddn«ed to Geneial Sabine, itatea 
that Authw reaoarchea into tho pbenoraena of the refattioii between 
the spot! wi the sou and terrMiiBl magnetins hate led to (he 
discoreiy that there is even a greater c o re ei pondence between the 
Hilar qtota and terreatrial magnetiaB than he had or^iBallT' tmagiDad, 
and that efficient data now exirt to ealUy even the moat ikapdcal <^ 
Ute actual m»i«ipoii4ence bdween these pheaamma. 

The Eun^kean Statia&st of Shknde, recendy pnbUabed in Fiance 
by Mr Lide, show that Ei^^land is no Imger at the bead cf the dreary 
lot The Fnnch author proves that France is the highest in die 
scale, and Rosua lowest. In London, we have joa luieide in 8,850 
peopU, Paria gives doa in 3,331. For the whole En^iih popwlation. 
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the suicides reckon cme in lfi,900 ; Fmnce, one ia 12,489. The 
north of France is the moat proMc in Buicidus, th&t district jieldti^ 
nearly half of the whole number in the enttre empire. 

The tbtlowiog ia an abstraut of a paper raceDtl; presented to the 
Beriin Academy hy M. Dielerici on die popotation of the earth : The 
author eslimateg the actual popalation of die eaith at 1,S83 millions, 
t!z., Europe, S72 ; A^ TSO ; America, S9 ; Ainca, 200 ; and Aus- 
tralia, 2. The arerage of the valuationB made bj geagnphen gave, 
he says, the number c^ the inhabitants of Eun^ie at 258 millicns ; but 
OS mo9t of them, owing tothe period when their works were published, 
bad not the advants^ (J the eereral census taken within tha last 
fiAeen years, the number of 272,000,000 was that which came neatest 
to the trvth. The progreanve increase in the population of Europe 
was, moreover, enormous. In 1 78 7, according to a calculation made by 
order of Louis XVI., it amounted to 150 millions ; and in 1805, it had 
reached 200 miUiong. It was more difficult to estimate the population of 
Asia, for geographers who had xritten during the last twenty-five yean 
on the subject, had shown extraordinary differences of opinion. Some 
had given to that part of the world only S90 millions c^ inhabitants, 
whereas China alone contained a greater number. The figure of 750 
millions nught be considered as near as possible to the truth, when the 
difficulties of getting at any exact estimate was locked ta As &r as 
regards Africa, still gi«aler nncertunty prerailed. The author, how- 
ever, has carefully availed himself of the works of the last exptorers 
of the central portion of that country, as welt as of the official retnma 
from Algeria, Seo^al, and the Cape of Good Hope. Tha estimate 
made by him may be, perhaps, about one-quarter or coie-Gfth too high. 

At the last meetii^ of the British Assonaticm (Leeds, I8S8), Mr- 
WlUiam Fairbaim, in an address, thus briefly reviewed the prospects 
and recent progress of Mechanical Science in Great Britain : Malleable 
iron, now applied to the cimBtracticm of bridges, was cspaUe of great 
development, and there was no span between the limit of one thousand 
feet which might not be compassed by the hollow girder bridge. With 
respect to steam navigation much remained io be done, with the object 
of giving uniformity of strength and security of coustniction. The 
Lfvialhan, with all her midbilunes, was a magnificent specimen of 
naval architecture, the cellular system, so judiciously introduced by Mr. 
Brunei, being her great source of strength. He was so persuaded of 
the security of the principle upon which she had been constructed, that 
he had no doubt she would stiuid the test of being suspended upon the 
two extreme points rf stem and stem, with all her machinery on board; 
or she might he poised nptm a pcnnt in the middle, like a scale-beam, 
without iVacture or injury to the material trf which As is composed. 
He expressed the hope that die necessary funds would be forthcoming 
to complete her equipment, and that we should then see her dash< 
ii^ a^de the sui^ of the Atlantic at a speed of ei^een to twenty 
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knot! an hour. In Great Briton there are now 9,S00 miles of rati- 
ynj; and t»kiag, at a roogh catcolatioa, one locomotive engine with a 
fbree of SOO hones pinrer to eveiy tlire« miles of reJIway, aod assuni' 
ing each to mn 120 miles per day, we nugfat thence calculate the dis- 
tance traTeUed orer by traiDS to be equal to SBO,000 miles per day, or 
138,000,000 miles per annnm. To transport these trans required 
a force eqaiTttlent to 100,000 horses in constant operation thoughout 
the jekr. In the locontotiTe engine there has been no improve- 
ment of conseqnence during the last two years, excepting only its 
ftdaptation to burning coal instead of coke ; bnt in the fonoadon of the 
permanent my, eonsideraUe improvements had been ejected, especi- 
ally in (he jdnting of the nuts t^ the process known as fish-jointing. 

Admiral Moonnn in allnding to the lack of pn^rcss in some 
departments of Naval Architecture, and especially as regards the ca- 
pabilities of marine steamers, expressed hia opnion that if experiments 
were conducted at sea under a vast variety rf conditions as to fbrm, 
size, and circumstances, rules might be established which would serve 
to detemune mticb of what was now the subject of controversy, and go- 
fir to remove the reproach oa the great maritime nations vf die wOf4d, 
which was contained in the fbllowing passage of a work by Mr. Scott 
Russell : " It ia admitted that out of every three steam-vessels that are 
bnilt, two &I1 very far short of fulfilling the intention with which they 
were constructed." 

During the past year the puUication of an American UathematiAl 
Journal, edited by Mr. J. D. Runkte, of Cambridge, has been com- 
menced, nnder the endorsement (£ the American Afsodation for the 
Promotion of Science, and the beat mathematical talent of the country. 
It propoaca to include in ila pages solutjons, demonstrations, and 
discnssions, in sU branches of the science, as well as in all its various 
applications ; abo notes and queries, with notices and reviews of all the 
principal m^ematioal works issued in this country or in Europe. 

A gallery of portraits of (Ustinguisbed scientific men is now in the 
course of publication at Vienna, and will connst, when complete, of a 
iUio volume of one hnndred Uthi^raphic plates, executed in the highes 
style of art, ~- each portrait being accompanied with a leaf of text. 
^e gallery cwnmencea with Humbddt, and following him there are three 
or more in each of tiie departments, — MiUbematica, Physics, Chemistry, 
Astronomy, Meteorolt^, Geography, Geology, Mineralogy, Botany, 
Zoiilogy, Anatomy, and Physiology. The phyriinats included aT« : 
Amifl, Baumgartner, Biot, Brewster, Ettingshansen, Faraday, Han- 
Keen, Herschel, Jaoobi, Magnus, Miiller, Neumann, Hucker, Pog- 
gendwff, Pouillett, Weber, and Zantedeschi. 

A portion of the report of the Canadian Geological Survey on the 
organic remains of Canada, has been recenOy published by Mr. Bil- 
lings, Palieontologist of the survey, and treats <^ the Cystidete, Star- 
fishes, and bivalve Cnistaceans. It is a woi4c of great merit, enlarging 
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onr knowledge of me of the obMOfett deparitMnb of PdMntolog^ 
Bemdes C^den and Stu^hei, k new geoiu c^led Cyclocgimidt*, 
GODtuniog discnd spedea of ficluDodenn), is described bj E. fiilliiigi 
and J. W. Salter. It is remaiiaUe that the Caoadiui Lower Silarian 
iDcki hare fnniulied twenty-one ipeciea of C^itideK, wUla in New 
York coly one has been jbund in the ndcs ct (kax age. 

During tlie past year, the remaikable wofk of De btKreiOv Eleo- 
tricit)', has been CMnpleted by the pubticalioB of the fluid Ttdimw, and 
the entire wo^ maj now be regained u the moat cooidete traatiae oa 
the subject of electricitf extant As to die cause (^ terrestrial m^ 
netism, the anthor inclines to the theofi that it resdes in tbe aun, 
which acta apon the earth » In the ordinary experiment hj rotation a 
magnet acts upon a body having a rotating nuTenient But iriienoe 
tbe magnetism of tbe sua ? 

Witbin a veiy recent period a newsp^ter in the Usori, of nattve 
New 2iealand language, has been started at Wellington, N. Z> It is 
called the " Messenger of Port NicboUon." 

The London Alittueum for March 13, IB58, contains a letter from 
Caft. Freeling, Snrveyor-General at Adelaide) in respect to the 
explorations undertaken in the centnd part of Austiafia to determine 
whether a na^gabte inland sea existed there, as has been snppaeed. 
No water was fbund on which a boM would float. " I was away," says 
Caipt. Freeling, " more than two months, and during tiiat time mnit 
liBTe travelled a thousand miles, and' I Terily' believe that there is 
no other country in the worid where 40. much barren land exists in a 
nmilar space. It is really wonderful to see tbe masses of atone which 
lie on the hills and plains as on a new]y MMadamized road, as well as 
the absence of grass in places where tbe stones are not so thickly 
^>read; but all this bureonesa maf eaoly be accoonted for by 
^e &ct that but Httle rain &lls to promote fertility. Occanonally, as 
in March of this year, an eKtraordinary rain-&ll occnrs ; then the 
creeks, wluch are for years together dry, pour down an amadng 
Tolmne of water, flooding the lands in their neigbborhood, and 
eventnally discharging themselves over a vast, slightly bellowed phun, 
which then baa all the appearance d* a lai^ inland sea. TeA it, 
however, as I did, by walking three miles into it, and you tiben see its 
trae character, and are able to state positively that tbe summer heata 
vrill not have continued long before Uie whole is evaporated." 

During the past year auodier European ezpediliou into Central 
AMca baa been orgaiuzed. Its projector is Baron vcm Krafl^.wliose 
intention is to vi^t the interor of Soudan. He has embayed for 
Tripoli, and will probably take the nmlB from Onar^ to I^ebel Uog- 
gar, a route which has never been followed by Ennqwans. 

A letter from Baron Erafit to Huniboldt, dated April 10, 1658, 
from Algien, expresses tbe denre of the aothmr to continue the di»> 
coveries of Dr. Barth, ao &r aa Umited nsoaices will allow. He will 
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travel in the incognito of & Turkish physidan, provided with allopathic 
and homcEopathic medicines, and attended bj- an Algerian Moor, who 
is acquainted with the nadve mcChod of practice. An aneroid baro- 
meter, several thermometers, two compasses, a chronometer, a sextant, 
and a telescope, are the instnimentB which he carries. He intends, 
however, to devote himself chieflj to such obaervations aa can be made 
without bin instruments; to collect minerals and plants; to inquire into 
the trade, language, history, and literature of the people whom he virats ; 
and to determine with the greatest poraible accuracy the Tarious routes 
of caravans, and their varioug itopping-places. ITie route of travel 
which Baron Kiafil has mailed out for himself Js fiwn Tripoli to 
Ghadames, and thence to Ain Salah and Timbuctoo. Then ha pio- 
poees lo vint Lake Tsad, and afterwards to go, accon^ng to hie strength 
and means, either east to Warn and Dar Fur, or north to Bilma, Seg- 
gadem and Murznk. 

Bobert Stephenson, the eminent English cn^neer, in a letter ad- 
dressed to the London TtToa, thus expresKS his views in reference to 
the fea«bilily <^ &e proposed slup-canal across the Isthmus of Suez : 
" I should bo delighted," he says, " to see a channel like the Dar- 
danelles or the Bosphorus penetrating the isthmus that divides the Red 
Sea from the Medilenanean ; but I know that sach a channel is 
impracticable, — that nothing can be effected, even by the most unlim- 
ited expenditure of time, and life, and money, befood (he formation 
ol a stagnant ditch between two almost tideless seas, unapproachable 
by large ships nnder any circumstances, and only capable <^ being 
used by small vesseb when the prevalent winds permit their exit and 
their entrance. I believe that ^e project will prove abortiTe in itself 
and ruinous to its conttmctors; and entertaining this view, I will 
no longer permit it to be said that by abstaining from expressing my- 
self fully on the subject, I am tacitly allowing capitalists to throw away 
tbcir money on what my knowledge assures me to be an unwise 
and unremunerative speculation." 

At a recent show of the Royal Agricultural Society, held at Ches- 
ter, England, five steam ploughs contested fhr the handsome prize of 
£500 (S2,12a). Four of the ploughs were operated by steam-engines 
.fixed on the field, and moving the " shares " back and forth by ropes 
and windlasses. The fifth pbugh (Boydells') had a traction engine 
' which moved over the field. Each c^ these turned over four furrows 
at once, and the work was well done by them, — all but one, which 
broke down. The soil was a hard, dry, stiff clay. Furrows of nine 
inches depth were turned over, and the competition was very spirited. . 
The successful plough was Fowler's ; it executed one and three-quarteis 
of an acre. in two hours. 

At the present time, the Sorgho, or Chinese sugar cane, is ex- 
ten^vely cultivated in the South of France, and its products have 
constituted a prominent feature in recent agricultural exhibitions of 
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France. At ta exhibition at Avigwm, U. Frieur exliibited i group of 
mmplei illiutratiTe of the metftntorpfaoMi to vhich lie ha* mlyected it 
Nothing could be more curiom Aaa tlie NccenioD of tnurfonnktioDi 
there ehown. In one comer couJd be aeen the lOTgho in ttaUk, such an 
it a wheo cut ; a little farther, were its Sbrea converted into thread, in 
akein ; then a [uece of linen woven with the thiead j then a bandaonte 
cloal, bordered with fiin, which M. Kutu* demgnt for the Prince 
Iiiq>eriaL 

like moit curioaa and complete arraj of the prodnota of the lorgba^ 
howeTer, at the lame ezhitotian, wm that of Dr. Soafd, of Man^Ue^ 
Fran the |nth,he baa obtaiDed BOfpr; from the aeeds, floor and ftcula, 
which hare been woi^ed up into a great Tarietf of palatahle prodact^ 
He extracta also from the plant alcah<^ and a variety o£ wine, and a 
Tarietf of d jet, well adapt^ to wool and oothm ; and finally, from the 
reftue (talks he hai mano&ctDred a &ir article of paper. 
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MEGHAKICS AKD USEFUL ARTS. : 



ADDRESS OF PKOF. OWZK BETORB TOE BBITUH ASaOCIATUm, ISSS. 

Thi foQowlBK if Ml abttnet of m addnai -d^viMd hj Fntauot Owen, 
en aMWDing the ch&lr h PnBldent of tb« Tirentr-tlKlith AnaiiAl Heetinf; of 
tba Brittah AuodatloB A>r the adrwuBBwat of Sdenee, 8ep«eiabu 23, ISSB: 

Obxtlxmbw OT THB BRITISH Amociaiio> ! We >» beTS Bi«t, IntlUioaT 
Tiran17-«iglith Auniud ABM1111U7, to condinte fin aim of tte AwocUttOD, which 
b thejimniiotlonofSdenM, or thelDtovrtedgeorUieLawtaf NHnre; wliere- 
Itf m BcqaliD a domlnloii OTcr Datme, and are thenbf dile ao to at)pl;' liar 
pairen a< to adTinoe the irell-btfng of vteietf and exdt llw mndUton of 
naUflad. Itlinollgfatmatter, tbaralbn, A«vnk that Vftare hen HWm- 
blediodo. Ood haiglTenlaiaaiiacapaiil^t«dlMOT«rMid«aiDpreliendthe 
lam by lalilch Hta mAvant li gorenedt avflnaiila ImpWadbrahuItbr 
and natural ImpniM to exndse the ftcoltia* br iriiich that kao«1»dB««tn b* 
acqolred. Agnealilf wlflk ttte Klatloiu whldi bam been toMtMcd between 
oui flnlle fUnlika aiid tlie ptunmneaa thail aOm tkeai, 1 



pbUon^Uei condenuied bribe ApoMle; «ra«oilbelo:airt|;aiRI>*MBcl,M: 
tag to ra^ont of itabiddMi mrMariea, thaaeqdaltkmaf Auk tnttbaathave 
beenormarbeettalirtlabedbrpMSMtandlnifbctiTaienBitdi. ftortbesuMt 
pan, tbe diHOverer baa beta ao placad b7idnnmitaii«a,~i«l&ertbaiibj 
predetmnioed teteeUoii, — as to tutve hli work of iaVeiti^tlDa dotted to 
himaa hia daHf di«T; ia thefbUUmentof wblchfaais'broogUftKalo tkee 
wlA pbenMBena btto wliich he mait liLqiiln, imd tlie leaalt of whfcb inqnlrr 
he miwtAJdiAiliy impart. Tlie advUx* of natural aa of moral tnth hai 
been and la ptofftaaln; bnt It haa pisaaed tlie Aathor of all trath to Taiy 
the ftahkA of the imparttnit of toA pMcelt tlienof aa HB haa allotuid, fKm 
tbaa to tbaa, tor flw beboof and coUaace of Tnanfctftff. Thoee who ara 
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tnlTflefced wltlL tha facnldei of dlicovery ue, tbcrcfbre, to bs reitaided m 
pieonlBlned iiutnimeiiu In making known tbe power of God, wltboat • 
knowledge or whicb, as veil u or Srriptitre, we are told that we iball err. 
Great and tnturvelloiu have been the DiBnlftstatloiu of thli power impacted 
to as of late times, not only In teapect or the ihape, motkniB, and aolai rela- 
tioDS of the earth, bnt alao of Ita age and InbabllaDta. In regard to (ho 
period during which the g^be allotted to man has revolved In Ita oitilt, pres- 
ent evidence stntlns tbe mind to grasp inch sun of past time with an effort 
like that by which It trtea to realize the apace dividing tlut orbit trma tbe 
fixed Stan and i«moter oebniM. Tet, dotliig all tboce eru that hare passed 
since die Cambrian rocks were deposited, which bear the Impressed reeord 
oTcreatlve power, B< it was then manifested, we know, Ibrongh tbe interpreters 
of these "wiltlngB on stone," that the earth was vlvlfled l>7 the snn'a liRbt 
and beat, was (brtHlzed bj refVesbing showers and washed bj tidal warw. 
Ho stagnation has lieen permitted to air or ocean. Tha vast bod; of watera 
not onlf moved, as a whole, In ocdeiiy oBclllutioas, regulated, as now, bj 
son and moon, bnt ware rippiad and agitated l>ere and Ibere saocessivelj by 
winds and storms. The atmosphere was faealtbUj influenced by Ita hOTizoU' 
tai currents, and by ever-varying clouds and vapors rising, condensing, dis- 
solving, and falling in endless v^tlcal drcolatlon. With these conditions of 
life, we know that llfto Itself lias been eiijoyed tbrooghont the same coondess 
tboasands of years ; and that with Ufb, from the beginning, there has been 
death. Th« earlkat testimony of the living thing, wbelber shell, cmst, or 
coral, In the oldest ibssUlfbroiu rock, !s at the lame time proof that it died. 
It lias ftinher been given ns to know, that not only the Individual bnt tlie 
■pedes perishesi that as death is balanced by gimeratlon, so extinction has 
been concomltHit with creMlve power, which has continued to provide a 
succession of spedes ; and fnrthermoie, that as regunts the varying forms 
of liffe which this planet has wttnessed, there has been " an advance uid prog- 
rees in tbe main." Geology demonstrates that tbe creative force has not 
deserted this earth during any of ber epochs of time ; and that in respect to 
no one class of antmala has the mantfeetation of tliat force been limited to 
tne epocb. Not a speclec of flsh that now lives, bnt has come Into being 
c!nHng a comparatively recent period : tbe existing species were preeeded by 
otbu' species, and these again by others stUI more different fiom the present. 
Ho existing genus of flshea can be traced back Iwyoad s moiety of Icuowq 
craatlve Unu. Two entire orders (Cycloids and Ctenolds) have come into 
being, and liave almost snpeiseded two other orders (Ganoids and Placolds), 
since tbe newest or latest of the secondary fbrmatlons of tbe earth's crnst. 
Species after spedea of land animals, order after Mder of alr-bieathlng rep- 
tiles, have succeeikd each other; creation ever compensating Ibr extinction. 
TIte successive passing away of air-breathing spedee may have Ijeen as little 
due to exceptional violence, and aa much to natural law, as in the case of 
marine plants Bud animals. It is tme, Indeed, that every part of the earth's 
surface has been submerged; but eucceaslvely, and for long periods. Of tha 
preeent dry land, different natural continents have different FausEe and 
Flors ; and the rossH remains of Uie plants and auiinaU of thece continents 
leapectively show tiiat tbey possessed the same peculiar characters, or char- 
acteristic Jacia, dnring periods extending t»z beyond tbe ntmost limits of 
bumail history. Snch, gentiemen, Is a brief summary of focta most nearly 
Interesting ns, which have been demonstrstively made known mpeeting our 
earth and ita Inhabttaola. And when we reflect at how late and In bow 
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brief ■ period of hiMorlcul Ume Ui« acqaiBlUtAi of mCh kncnrledge has btea 
peFToitted, wamast feel that, rast u it BeeinB,it mafbebst a T«i7imBU pait 
of the patiimaay of truth deWlBed for the pa na witon pf fbtare gane^atloiig. 

In reviewljig tlM notun and iwoMs of our pnceodliiea dnrliig tke last 
twentr-«e««i yean, and (be •ima and o))}mm of oh AwodalhM», it Mcmii m 
If we aie realizing tto graad mitMopWcal'DnBw tadg^Mh* VMoa of 
FrancU £acon, whicjt %• haa MeMmwd id bit " Nitir AUnA." In thl> noble 
parable the fathai of Modem Sdmce inaglBW M.lMtilatlMi irttich h« e«lb 
" SoIodmu'b HODM," andiaA)m»n*tor(kB numtt of (me (rf ttantembera, 
that " Tbe wd of lia roowUlion b the KnoMMIge -of Cansea and Secret 
Motion* of Tbilisi and WlMtcbg Of UM booada of HMOian Empire to the 
effecting of all tUi^e poadUe." Ai one iapartantUMA* fit efbctlng tlw 
great ainu of Bacon's "i1k daye' colkc*," eeHain of tta mitnben were 
ilepaied, as '^meicbaDt* of UgU," to moke "ekoUli or.vlrfM of dlreit 
principal cjttea of the kingdom." Thla liiii i fiialiniimf IHii Bateaiad et^an- 
izationisthet^iief eha)MitrlMle<nCAe"ftttlabAMDdatlaB.'' BMwehave 
Hzivea to cany oat other alna of fhe " Kelt AtlaotiB/'Hidi M tbe i^KUnatlc 
■nmmaiiei of tiia lesslts !< diflbraBt bcanehei of atieaH, of iThlcdi obt pnb> 
Uahed roluDie* of "Bepe«»" M«eTldaMM;;and welMTWKIWKiM tealbed, In 
Bome measore, the ideai of tlui "lIatltemMlc»lHauB"in our eetabUihment 
HtKew. TheDaiMnlwidpdvatotiMerTKtOfiat, (fteiBojBlandvotlitradeii- 
tiflc Sooletice, the Britiatt UaMWa, tlie Zniilotftml. BMadeal, and BiMcnl- 
tural Gacdeiu, coinblne'ln oar d^ 19 MaliM.thMinUABHon'fomaBW tn 
distant jtenpeotive. 4nat,.b«yoBd *U aidldpatloD, have Imib ttke readlte <tf 
lhls<»g»niMtien,AiidortbewpUcatlon.af.tlietod«etl«»tMi&iKlB«f't«t«tn>- 
gadng natore. The uWenal litw of - ^sTitatlon, Oa i^CDlatkm of tiM 
tilood, tlie anologew wnras e( the nagnetle InfltiAnoe/v'hlch nagr b* tail to 
TlTi^ the eanb, pemWlng no mom of Ka moat Mild t«a«tltwmt8 U tt»g^ 
Date in letnl raat; Uie derelopment and prc^ ea a of Otemlstty, Geology, 
ptiifontoiagy; tlM ln<renti0M wad ^actfcat appUoathnit oT Oas, the Stoam- 
engine,' Phoiogcnpby, Telegratthyy — indi, in the tiit cantoriet Bbu>e Bacon 
wrais, bftve lw«n tlie nn*nnl( of: the ibUowen ofhla nlei or r*ee*Tdi. 
Fnrf'. a tlwn dwelt on thB ImpwtaiMB of dtect obaemtlOB, u llliuttated In 
the hbtory of A«t'»no(By>— rafotMd t» the diseovetr of Galileo, the appll> 
CBliaa of hto di»WTCrT tty Ke^er aid HorroEkn, aikd oeatinBed; Without 
■topping to ti-Boa ^ eowarMol pMgmOi of ttB sdeace of nuitldn, of vMcfa 
tbs troB foaodatioiH were laid. In BmoA'B ttme^ by CMdlleo, ft wlU leTTe hera 
to ataie tluttbe foaBdathMamnlaid'andilhe.mtMrtalt gadtend ttothe 
Gatobllsiuneat by a maatnHwfaid, mtpaami Im rigor of thovi^ and matlie- 
matlcal rewmrce, of the grandsst gefteraUiBtlat brerprotBalgBtDd by Klenee 
— tlialof tlie BBlTeraal gMTUMJcM Dtramoit -tneitMUg (b>dM Isir of the 
Inverse square of the dtstanoe.' Ibe MmecodlilT in wblOi the "Tbema 
C<uli" of Lord Yemlam and llw''HnnciiH;aidaeai''or OnlOeo saw Uie 
light, WM glorified by Ute puUlcMloii at A* '^MOUoptiUe Mantralb Prln- 
dpia MaUwmattca" of Newtoa. Haa timi^ it nisT' be aAed, in any way 
affected the great teanlt of tb«tiD»neTple«eDfU(maalntellect7< TharearB 
aigni tiiat even Newton's axiom la not ntc^npt' fron Om reetlese law of 
pragnm. Ttteeiode of ezpnnlngthelawof gnTltatlon m being "In th« 
inreise proponjon of tlie Btinan of tlie dlitaoce* " Involrea. the Idea that the 
finee entapaliUB ^^^^ni or ezercked bytbe ran must betome more feeble in 
proportion to the locnMed apttcrioal inrftce over which it la dURised. 80 
Indeed It wua^rtHlynadHttood by Halley. Fnftaior WheimU,tli«abl«rt 
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bistoriaii irf NMtml Sctenn, hu nnMulrad, thu " fMan dlscoTCTtes maf 
make grmvltatioii • caie of fonw wider Imw, ukI ma; dIadtMe lomelhliig of 
the node In whlcb It opoMM." Tbe dtOlciiltj, Indeed, of (rancdving a 
force acting throagli notbliig fMm body to bod^, hu of late made lts«lf ftit ; 
and mwe eapedallr tinea Merer of Uellbronn flret deaii; expreiBed tbe 
pdndple of the " ooBserratloD ot force." Newton, thoogb apprebending 
Ibe necent^ of a medinia bjr wbkh the force of graiilation ibonld be con- 
Teyed hom one body te another, y» appean not to have pomeewd nicb an 
Idea ta tbe nncreateaUlltj- and Indeetmctlbaitj' of force a« tbat which, now 
posaeased by mlndi of tbe bigbeat order, eeen* to pntte of them to be in- 
compatible Willi tbe teims In wblcb Newton ennndaled fala great taw, lit., 
of tnatier atii^ctlug matter with a lbrc« whteb Tarka Inreradr " tho 
■qnare of the dlitance. The progreM of knowMge t^ MWtber fom of atl- 
perradtng torae, which we call, bom Its moat notable eCftct on one of tha 
senBea, " Ugbt," baa not been leas nmaifeabta than thai of gn>vfl«tlon. 
Galileo's dlscorerj of Jupiter's latellltei inpiriled RSnm' wltb the phenomena 
whence he was aUe to measare, tn 1676, the Telocitr of light. Des ca rtes, in 
his theory of the rainbow, nAxred Ibe dUhrent colors (oflie dlffbrent amount 
of reltsetion, and made a near approximation to Newton's capital dlseoTWT 
of the dlfitorent colora enterlqt Into the oompoaltlon of tbe tamlnons ray, 
•ltd of tbdr dMtoeet refliangtbility. Hook and Hnygheni, abont the same 
period, had MitMed upon explanatlans of tiM pheD<atienB of light conceived 
w doe to tbe nndnjatlona itf ui etber, propagated from the Inmlnons point 
■pheiically, Uke those of somid. Newton, whilst admitting that ntch undaia- 
tions or libtatkmt of an etber wonid explain certain phenomena, adopted 
the hypothesis of emission as most conTcnknt tbr the malbenatlcat propo- 
sitions relatlTB to light. Tbe diacorertes of achromatimi, of the laws of 
double Teft«ction, of poiariutlon eircnlar and elliptical, and of dtpolarlso- 
tloD, rapidly followed ; tbe latter adTancea of optics, realising more than 
Bacon conceived might flow froxa the labon of the " Penpective House," 
are associated with and have shed lustra on the names of DoUond, Young, 
ICalas, FraBnel,.Biot, Arsgo, Biewet«r, Stokes, Jamln, and othiTB. Some 
of tlte natural sciences, aa we now comprehend them, had not germinated 
Id Bacon's time. Chemistry was then alchemy : Oeology and Palfeontotc^y 
were undreamt of: but Uaenetlmu and Electricity bad bei^n to be observed, 
and their phenomena compaisd and defined, by a eoDtemporary of Bacon, 
in a way that claims to be cegarded m the first step towards a sdentlflo 
knowledge of those powers. It is imo that, beftneOUbert ("De Hagnste," 
1600), the magnet was known to attract iron, and the great practical appli- 
cation of magnetized iron — tbe nutriner'E compass — had been hivented, and 
for many yewrs before Bacon's time had gnlded the harks of navigators 
tliToagh trackless seas. CUIbert, to whom the name "electricity" is dne, 
observed that lliat foice attancted li^t bodies, whereas tbe magnetic force 
attracted iron only. .Urout a centnry lattr the phenomena of repnlalou as 
weilasof attraction of light bodies by electric subslancee wera noticed; and 
DutBy, In 1733, enunciated tbe principle, that "electric bodies atlra« all 
those tbat are not so, and repcJ them as soon aa they are become electric l^ 
tbe vicinity of the tieetric body." Tbe conduction of electric force, and tbe 
dllKrent behavior of bodies in contact with the deetric, leading to their 
division, by Desagnilers, Into conductor and non-condnctors, next fbliowed. 
Tlie two kinds of electricity, at first by l>u&y, theb: definer, called "vitre- 
oos " and " reainona,"— afterwatdfl, by Franklin, " positive " and " negative," 
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— ftamed an ImpoitaBt itep, vblch lad to b brflUuit aerfn of cxpertaenti 
and diKOTcrlM, wtth iBTeottoiii, tacb ai tke Lcydeo Jw, for InuiuUyiv 
the elMtric shock. Hie disconry of the imtantaneoiu trammJuton of 
alectricitr ttuvogh aa esWit of not len thu 12,000 feet, by Blihop Wation, 
lOKetbcr with that ot the doctrlc itam of the (Josdi, and of the power of 
drawing off inch elBctridtf bj pcrinted bodlei, ai ihown bj TramkUn, 
w(9« a brifiiant beglnntait of the apphtMioa ot the adenoe to the weU- 
being and needi of manUiid. MagmUnn hai been itodted wtth (wo 
alms : the one, to note the onmnleal nlattoiu (tf lu MtlTttr to ttine and 
apace, both in reapM» of iu diradkai and IntanaUy; the ottwr. W> p wieh aW 
the mfaieiT of the natme of (ho magnetle ftnoe. Id nAnence to the flnt 
aim, mj pedeceaaor adTened, laat Tear, to tbe IhcC, that it wu In the com- 
mlttee'rooiiu «t (bo Brittah AModatlon that tiM dnt atap waa taken toward* 
that great magnetic organfiation which haa (faNe borne ao much Anlt. 
Therebr it baa been determined that then an petlodtcal chaagea of the 
lannetic einwnta d^eBding on the boor of the day, the leaaon of tlie 
jear, and on what aeaaed atnnge interrala of aboot eleven yean. Also, 
that, beaMea theae regular changea, there were othara of a mora abnipt and 
leealngly inregtiar ciiamcter— Hamboldt'B "magnetic sloTma"~wbich 
occnr almnltaneoualf at diatant paita of the earth'* aorftce. HaJoi^<>eDeral 
Sabtne, than wttOBi no bdlvUiial haa dMW mora in thia field of reaearch 
aince Halls; Bat attempted " to SEidain the change In the variaiion of the 
magnetic naedle," baa prorod that the magnetic alorms obaerred dlnrnal, 
annul, and nndetennlal petted*. But with what phaae or pbeuomenm of 
e«rtlily or beaTeoJ; bodlea, it taay be aak«d, baa the magneltc period of 
eleven yean to do? The colnddeaoe whkb potnli to, if It doe» not glre, 
the anawer, ia one of the moat Temaikabts, anaxpeeted, aad enoonraging, to 
patient obaerren. For thirty yean aGennan aatnmiHner, Bchfnbe, had let 
himaelf tbe t»ak. of daily obaarring and raoonllng tbe appearance of tbe 
aun'a dlac, in whidk time be Axutd the apota pasted ttarongb ptriodtc phawi 
of iBoeaie and deovaae, tlie length of the period being about eleven yean. 
A comparlaon of tbe Indqnndent erldenoe of the aatronomer and magnetic 
observer haa ibown that the nndecennial magnetic period oolnddea, both In 
its duration and In Ita epochs of maximum and minimum, with the lame 
period observed In tbe aolar spota. 

A ft)w weeks ago, during a visit <rfinapectloB tooareatabllshmentatKew, 
I observed the ancceunu opeiadon of tbe photo-helloKraphic apparntuB in 
depdcUng the solar (pota as tbey then sppeand. The continued regular 
record of the laMnJar atate ta tbe sun's surikee, with the concurrent mag- 
netic observatlDaa now eetabUabed over many ditlant points of the eartb'i 
sarftce, will, ere loag, eMabUsb tbe ftill atgniOeance and value of tbe re- 
markable, and, in reference to tlH obaerven, nndealgned coincidence above 
mentianed. Nat to ticapasa on four pati«iice by (ndng the ptogiess of 
Itagtmitm from Gilbert to Oented, I cannot but advert to tbe time, 1807, 
when the latter Med to discover whether electrtd? In Ita noet Utent atate 
had any effiwt on the magnet, and to his great nanit. In 1S90, that tbe con- 
dnettng win of a voltaic drcidt acts upon a magnetic needle, >o that tbe 
latter lends to place Itself at right anises to tbe wire. Amp^, moieover, 
Boeceeded, by means of a delicate i^pparatiu, in dMoonstnUliiK tbat tbe vol- 
taic wire waa affected by the action of the earth itself as a maiiifnet. lu ^oit, 
Mie generaikatlon was eatalMstied, and with a rapfdtty imexampled, regard 
bolog bad to Its grsatnnas, Oat aMjpatiaai sad iborieitp an bat ^iferaU 

u.a.i.z.d:..G00glc 
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•Strt* of ane nnuoii anat, Thli hu prared tba Bnt Map to tttU gnwier 
abdlraclkiiu, — to thu which conceiTea Uw icduetlDD of all Oe ipedesof 
Impondetsble flnid* of Um ■■*fn't'''y of our nadast (1&]^, together wMli 
graTlUUioii, cbemldtj, vA aeaxUitJ, to InwwhigMble modti of udon of 
le all-p«r>adlBK lU tenma w. - Oclaatf . aoHiged the paiti of 
r« In CMMct -with die exteroal 
n of tb« mwcto Mmed. In thli aof^ 
E,who thsaby taiMMad Dwlndnci- 
e luqali7 laio the kUUob of imtvo lore* to electric teat, amdadcdthM 
the eonmctkiD wu a nwauur canMqM«ee of the puwRQ of riectrtdV 
IVomolieaiirAoetotUoothecbrmeHMafttMMTTe. Bo Mppo««d that tb« 
deorid^ wai ncnMd hg tbe brain, and tiaMmltted br tke nerrei M ^Sut- 
eot puts of the bodr, Ito idbboIm Mrtliic ai laierrolW-of.ttiB ele et ridty. 
Tidia Kiado a ftartfaer «t^ i? alutwli^; tttaC, niMlei die «eadlttaw omrai^a- 
mrats of OalTBiil'i ezpirimaDti, the HraMle wooU conmtct, whether the 
electric cnmmt had itsarfglniatb«iBlmdbodr,orfri>tm'aHVoeaxK(naI 
tolhatbodj. GalTanitsiedln too axoliulTa a rebnooa of the electric fitroe 
prodndiw the ooatncthw to th» taatn of Um aolnal; Telta, in Ktdading 
the ongiu of the electric ftuce fHom the aalma] I>a4y aik^iether. The detcF- 
mioatitm of "the tnia" and "&e comtm)" In thMe racoodlte phenomena, 
hiw been BiBlDly helped on by the ptnvrttlfig and In g e wtow ettpwtmeBtal 
Meeacches of Matencci and Da Bob BejnoML Tba latter hai ihows thU 
any paint of the tarfkee of a mofde I* poiitiT* la nlMlon to any point of 
the dlrlded or tnntTOTW .BActlMi of the samanwaek; asd that any point of 
the MufHe of a nerve !■ potitj^ lit BBlatkMi to ai? point of the divided or 
tranirerw leetioti ofUia laaw.nem. Kr. Baxter, la idll mora recent ra- 
gearchss,haa dedaced taifonant coadntioiM oa Ike origin irf the ranscnlar 
and nerve cvnenii, «* iMbag diw to tbe polariied coitdltlon of the nerve or 
moscBlar flbra, and the Telatton of that coDdttlon to cbange* which oocnr 
dnrinf nntrittan. Fran tiie prwent itata of nraro-rieetrldtr. It naj b« 
condnded that nerre fbrce b apt identk*! vtth electric foroa, bnt that It 
maj be MUtlMr mode of raoliaD of tha aanw conunon force. It Is oertatailr 
apotarfbree, aiidperikapBlhahlBtieMfl)nao(pi4arA)ct«: 



Tlie prasent tandencr of the higher gaaeiftUxatloni of Chemietry wenu to 
be towania > ledncttoo of. the. nniaba' of tbme bodies which are c^led 
"elementary;" it begina to be snapeetedi that certain groops of so-called 
cbemlcBl elements Bie bnt modlfled fbnnsofoiicaiKither; Otst >acb groups 
as chloriBe, iodine, Bromine, Dnorioe, a>itH*SDlptiBr,salaBlnni, phosphorus, 
boron, Dia; be but aUotioplc foms of some ono almMnt. Organic Chemis- 
try becomes simpilflcd as it eqiaiuls i and Its growth has of late proceeded, 
Huoiigh Uie laben of Hoffmann, Barttriot, and othen, with mexiunpled 
rapidity, j^ intportoht series of idcoboto and tbetr derivatives, from atayUe 
alcohol downwaids; as extensive aseries. of ethers, tnclnding those wbkh 
give their pecotiar flavor to onr choicest ftniB; tbe fbrmic, tatfyric, SDcdnlc, 
luetic, sjid other adds, tof^Uier with other importaM otfjaale bodies, are 
noir capabln of artifldal formalian from their (dements, and the old barrier 
dividing organic fhnn inorganic bodies Is bnAan down. To the poww 
wlikh nuutUnd may nlttmalely ^kerdse itaioii^ tba U^ of fTiUhBsls, who 
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m«y presume to sot limits ? Already nitnral ptoeosees cuo be more econom- 
ically replaced by aittficlal ones in the fbrmaCion of a tn\, ori^aaic com- 
poonds, — the "valerianic acid," for example. It is imposeiblB to foresee the 
extent to which ChemisNy may not nltlmatoly, in the prodactlon of things 
needAil, snpelseda Uio present Tital ngendos of nature, "by laying under 
contiibntion the accnniiilated forces of past ages, -which wuald thus onahle 
ns to obtain in a small manofactory, and in a tW days, effects which can be 
realised tKiia present natural agendes only wben they are exerted npon vaeC 
oieas of land, and through conaidecable periods of time." Since Niepco, 
Herschel, Fos Talbot, and Dagnerre, laid the fonndatlona of Photography, 
year by year some improrement is made,— some adrance achiered, in this 
moat subtle application of combined discoTeries in Fhoticlty, Eiectrielty, 
Chemistry, and Hagnetlsin. Last year M. Foitcvln's prodnction of plates 
in relief, fbr the purpoBa of engraving by the action of light alone, was 
cited ae the latest marvel of Photography. This year has witnessed photo- 
graphic printing in cartmn by M. Pretsch. Prof. Owen continned by allud- 
ing to the applicalion of Photography for obtaining views of the moon, of 
the planets, of seientiflc and other phonomena. Aitor referring to the dis- 
coveries in Electro-mapiiictism, the lecturer continued : Remote as snch pro- 
found conceptions and snhtlo trains of thought seom to be iVom the needs 
of everyday lilb, the most aEtoundin^ of the practical augmentation of man's 
power has sprung out of them. Nothing might seem less piomisinn; of 
proDt than Oersted's palnfulty-parsued experimcnta, with bis little m^nets, 
voltaic pile, and bits of copper wire. Yet out of these has sprang the elec- 
tric telegraph ! Oersted himself saw such an appiication of his convertibility 
of electlicity into magnetism, and made arrant^ments for testing tliat appli- 
cation to the instanCancoos communication of signs through distances of a 
tew miles. The resources of Inventive genius have made it practicahlo for 
all distances ; as wo have lately seen In the sabmeigence and working of the 
eledzo-magnetic cord connecting tho Old and the New World. Mors re- 
malnB to be done before the tbr-stretching engine can be got into working 
order; bnt the capitaj fact, viz., the practicability of bringing America into 
electrical communication with Europe has been demonstrated ; consequently, 
a like power of instantaneons interchange of thought between the civilized 
inhabitants of every part of the glot>e becomes only a question of time. 
The povrers and beneflts thence to ensue for the human race can ba but 
dimly and inadequately f(«e9ccn. After referring to the labors of Ray, Lin- 
niEus, Jnssien, Bnffon, and Covior, be said : To perfect tho natural systsm 
of plants has been tho great aim of botanists since Jnssieu. To obtain tho 
same tme insight iuto the relations of animals has stimulated the lalrars of 
loc^ogisls since the writingB of Cuvier. To tliat great man appertains the 
merit of having systematlcaUy pursned and applied anatomical researches 
to the discovery of the tme system of distribution of the animal kingdom; 
nor, until the Cnvierian amount of zoutomicai science had been gained, 
could tho value and importance of Aristotle's " History of Animals " ho ap- 
preciated. There is no similar instance, in the history of Science, of the 
weli-lil torch gradually growing dimmer and smouldorins through so many 
generations and centnrioB before It was again fanued into brightness, and a 
clear view regained, both of the extent of ancient diacovcrj", and of the 
tme coarse to be pursued by modem research . Rapid and right has been 
the progress of Zoology since that resumption. Not only has tho structure 
ot the auinuil been hivcstigatcd, even to the minute characlcri sties of each 
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Ussaa, but the mode or fonnsUon of such ronstrtaenti of o^^ans, and of 
tbo orKons themselves, has been parsned Crom the pmo, had, or ogg, on- 
ward to maturity end decay. To (he obsorv&tlon of outward rhomcten ia 
now added thnt of Inward orgBniiadon and derelopineDtftl chanjte, and 
Zoiitomy, Histology, and Embryok>(^, combine their reanlu In fbnnlng an 
Bdeqnalo and lasting baels for the higher oxiomi and gencralkationi of 
Zoiilogy, properly bo called. Three prlnclplca, of (he common gronnd of 
whicli we may nlthnatcly obtain a clearer ingi(;ht, an now recofrnized to 
have goTGmed the constmctlon of onlmali, — nnltj of plan, r^etatlve repe- 
tition, and fltneea for purpose. The independent seriea of researches by 
which stndents of the articnlale animals have seen. In the oi^tana peifbnnlng 
tbo flmctions of jaws and limbs of Taried powers, the same or homotrpBl 
elements of a series of Uke lepnenta consiltnting the entice body, and by 
whicb students of the vertebrate animals have been led to the conclusion, 
that the maxillary, mandltralar, hyoid, scapular, costal, and pelvHc arches, 
and their appendaftes sometimes forming Umbs of roiled powers, are olao 
modlfled etemeots of a aeries of essentUdly similar Tertebral segments,— 
mntnally corroborate their reapecttre condnslons. II Is not probable that a 
principle which Is true for Artieaiala should be filse tot Verttbmta; the lesa . 
probable since the dctenulnotlon of homolOj^os parts becomes the more 
possible and snro in the ratio of the pertbction of the o^anliation. 

After pointing ont the dlstlDctlon between AlSnity, which indicnies an 
Intimate resemblance, and Analogy, which indicates a remote one, he con- 
tinned : The study of homologous parts in a sinf^e sj^tem of oilcans — the 
bones — has inainl/ led to the recognition of the plan or archetype of (ha 
highest primary gronp of animals, the Tcrtobiato. The next step of Impor- 
tance will be to determine the homologous parts of the nervous system, of 
the muscnloT system, of the respirator? and Tascolar sf stem, and of the 
dlgeetlTe, secretory, and generative organs. In the same primary gronp or 
province. I think It of more importance to settle the homologies of the 
porta of a gronp or animals constructed on the same general plan, than to 
■pccolale on snch relatiotu of parts of animals constmctod on demonstra- 
tively distinct plans of oiganizacion. What has been effected and recom- 
mended, in regard to homologous perta lu the Tertehrata, should be followed 
ont in the Artlcnlata and Mollusca. In r^ard to the consUtnenIa of the 
crust or ontu' skeleton and its appendages in the Artlcnlata, homological 
relations have been studied and determined to a praiseworthy extent, 
throoghont that province. The some study is making progress in the Hol- 
Insca; but the gronnds fbr determining special hontologlee are teas sore In 
this anti-kingdom. The present state of homology in regud to the Artlcn- 
lata has snfBced to demonstrate thot the segment of tlie crust Is not a hollo«r 
expanded homologue of the segment of the endo-skeieton of a Tertebrale. 
There is as little homology hetween the parts and appendages of the seg- 
ments of the Vertebrate and Arclcnlote skeletons respectively. The parts 
called mandibles, moxillEe, arms, legs, wings, flns, in Insects and Crusta- 
ceans, are only " analogous " to the parts so called in Teitebratea. A most 
exienslvo field of reform is becoming open to the homologlst in that which 
is essentia] to the exactitude of his science, — a nomenclature eqntTalent to 
express his conviction of the dlflbroDt relations of similltnde. Host dlfflcalt 
and recondite ore the qneslions in face of which the march of Homology la 
nowbTesisUblyconducting the philosophic observer; — snch, for instance, aa 
(lie following ' Are (he nervous, muscular, digestive, chrcuiaUng, and geaer-- 
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alive Bj-ucnu of orgvaa more Oaa hinctloaally almJIar in any two prbnaiy 
provinces of the aDimal kingdom? Aie tlie bonoloBiee of entire syeCemi to 
be Judgeil of by their ftindloiial and nnictural connections, rather than by 
tlie plan and course of their fbrmation in the embryo ? It may be doubted 
if embtyoloity idone U dediire of tlie qneation, whether homolDgy can be 
predicated of the alimentar? canal In anlmala of diflereat primary (croups or 
provinces. It ia significant, however, of the lower value of embryotogicnl 
cbaraclets, to note that the great leading divisions of the animal kingdom, 
basod by GuTJer on Comparative Anatomy, tiave nearly Imeu conflrmed by 
Von Baer'a later developnieDtal researclies. And ao, likewise, with ic^ard 
to some of the minor modlfirationB of Carler'B piovlacee, the tme poaition 
of the Cirripeda was discerned by Strans Dnrkhelm and Hacleay, by tlie 
light anatomy, before the discovery of tbeir melamorphosea by Thomaou. 
If, however, envbryology lias been over-ralued as a test of homology, the 
Btadf of the devekipmeot of animals has l>roiight to light moat alugnlar and 
int«l««tilig DkCS, and I now allude more especially to thoae that have been 
iummed up under the term " AlUmate-geueration," " Paj-thenogenesla," 
" MetagemeU," etc. John Hunter first enimciaieil the general proposition, 
that " the propagation of plants depended on two principles, the one that 
every part of a vegetable la 'a whole,' so that it la capable of being multi- 
plied as f^ as It can be divided luto distiiicl paita ; the other, that certain of 
those parts become reproductive oi^ans, and produce fertile seeds." Hnuter 
also remarked, that "the first principle operated fn many animals which 
pjropagalo their spedes by buda or cuttings i " but that, wbilat In animals, It 
prevailed only in " the more imperAct orders," It operated in vegetables 
"of every degree of perfecdon." The experiments of Trembly on the 
fteshwaler polype, those of Spalanzani on the Naiads, and those of Bonnet 
on the Aphides, had brought to light the phenomena of propagation by fis- 
sion, and by gemmation or buds, external and Internal, In anlmala to which 
Hnnter refers. Subsequent research has shown the unexpected extent to 
which Hnmar's first [ulnciple of propagation in organic being prevails In 
tlM animal division. Bat the earlieet formal snpercesslon of Harvey's 
axiom, " omne n'runt ab om," appears to be Honter's proposition of the dual 
principle above quoted. The experiments of Sedi, Malplghi, and others, hod 
progressively contracted the field to which the " gattr<iti(i oguiBOca,' could 
with any planslbilily be applied. The stronghold of the remaining advo- 
cates of that old Egyptian doctrine was the fact of the development of para- 
sitic aiUmals in the fleab, brain, and glands of higher animals. But the 
hypothesis never obtained currency In dils country; It was publicly opposed 
in my " Uonleriui Lectntes," by the fact of the prodigious preparation of 
fertile eggs In many of tbe supposed spontaneously developed species; and 
la then soggestlng that the Trkhina ^ndii of the human mnscnlnr tissue 
might be the embryo of a larger worm in course of migration, I urged that 
a particular Investigation was needed for each particular spedea. 

Among the moat brilliant of recent acquisitions to (hia part of Physioiogy, 
have been (he discoveries which have resulted fhim such special Investiga- 
tions. Kncbenmelsier and Ton Slebold hare been the chief laborers in ibta 
field. After noticing some of the results of those laliors, be said: Since 
the time when it was first discovered that plants and animaia could propa- 
gate in two ways, and that the Indlvldaal developed tiiini the bud might 
prodnce a seed or egg, trom which also an Individual might apring capable 
of again budding, — since this altemMing mode of generation was obsiivcd. 
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Its bj CbamlsM and San, in casoa where the taddlng Indlildnal diflbied 
iDachin form from thee^-la;lng one, — tbe Babject has been BjBtematJied, 
Kenerallzed, irltb aa attempt to explain Its priDdpls, and grestljr adTanced, 
«tpedatlj, and In a highly tntereatlDg manner, In Ton Slebold'i late tnariee, 
entitled "WahnParthenoKeneelsbe! Schmeteriingea nnd Blenen," In which 
the Tli^ prodactton of the male or drone-bee li demoniuatod. Ton Sle- 
bold, having eubjerted to the closcEt miiroscoplc scnitlny and experiment 
tbe 'Kmclnslon to which the practical Bee-maater, Dzlerson, had arrived, rel- 
ative to the cause of qneen-beea with crippled wings producing a iwaim ex- 
clnslvelf of drones, has donionatntted that the male bee la produced iWim 
an egg which has tieen subjected to no Influence save that of the maternal 
parent; whilst such egg. If Impregnated, woald have produced a female or 
worker bee. The now well-lnrestlgatcd phenomena of parthenogenesis In 
Hjrdrozoa, have resulted In showing, aa In tbe analogons cam of Entoioa, 
that animals diffeitng so mnch In form as to have constltated two distinct 
ordera or classes, are really but two terms of a cycle of metsgcnetlc ttaas- 
fonnatlons, — the acalephau Hednsa being tbe aexoal locomoUre form of 
the i^amic rooted hnddlng polype. Just as the cestoid tania is of the cyilic 
hydatid. In Hydrozoa (hydroid polypes, or seKnlarlans) the yoong are pn>> 
pagated, as In plants, by " buds," and also, as in most plants, by " germi " 
or " seeds ; " these latter are confined In " genn-eacs " projecting ttoai tbo 
outer surface, which is another analogy to the flowering parts of pianU. 
The first acqurintance with these marvela excited the hope that we were 
about to penetrate the myB(ei7 of the origin of diflTeient speclea of animais; 
but ai far OS observation has yet extended, tbe cyde of ciiangea Is deHnitely 
closed. And, since one essential step In the series la the fertilized seeds or 
egg, tiie Harveiao axiom, "onme timm <A vm," if metsgenedc phases be 
Bstalbed to one individual, may be still predicated of all oigaidsms which 
bear unmistakable characters of plants or of anlToals. The closest oiMer- 
TBtions of the sulgacts of these two kingdoms moat favorable to clear In- 
sight Into the nature of their beginning, accumulate evldencs in proof of 
the essential Brst step l>eing doe to the protoplasmic matter of a genn-cell 
and sperm-celU the former preexisting in the form of a nnclens or protoplast, 
the latter as a granulons flnid. In flowering plants It is conveyed by tlie 
poUen-tnbe, In animats and many flowerless plants, by locomotive spermato- 
zoida. The changes of form which the representaljve of a species undergoes 
in snccessive agamlcally propagatisg individuals ore termed the " metagen- 
esis " of snch spedea. The changes of form which the representative of a 
spedes undergoes in a single individual, is called the "metamorphosis." 
Bnt this term has practically been teatricted to the Instances In which the 
indivldnal, during certain phases of the change, is tma and active, as In the 
grub of the chaffer, or the tadpole of the tiog. Cot example. In reference 
to some supposed casendal difiTc^eQces in the metamorphoses of insects, it 
had been suggested that stages answering to those repiesented by the apodal 
and acephalous maggot of the DlpCera, by the hexapod larva of the Carabi, 
and by the hexapod anlenniibroos larva of tbe Heloe, were really passed 
through by tbe oclhopterons insect, before It quitted the egg. Mr. Jijidrew 
Mmray bos iccently mode known some facts in conilrmatlon of this view. 
He had received a wooden idol from AfHca, tiehtnd the eais of which a 
Blatta had fixed Its egg-cases, after which the whole figure had been rudely 
painted by the natives, and these ^g-cases were covered by the pi^nt. No 
Insect coold have emeiged without breaking through the case and the ptdnt j 
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bnt iKith were nnlnjurod. In the eRg-cascs were diBcoTered, — Ist, ngrnb- 
like larva In the egg; 3d, a cocoon In the egg coutolnlng the onwinged, 
Imperf^tly-deTeloped Insect ; 3d, tho nnwlnged, Imperfectly-developed In- 
sect in the e^, tree fhnn the cocoon, and ready to emerge. 

The mlcnecope ia an Indlapenaabte Inttmment in embrjologlcal and 
histoloj^cal researches, as also in reftrence to that fast swarm of animal- 
cnles which an too mlnote tor ordlnBi? ilsloit. I can here do tittle more 
than ^tade to the tjBlematlc direction now given to the application of the 
microscope to particalar ttssnes and panlcnlar claases, chleH; doc, in this 
cnaiiaj, to the counsels and example of the Hlcroscoplcal Society of Lon- 
don. A very intereettng application of the microscope has lieen made to 
the partlclefl of matter snepended in the atmosphere; and a syEtemattc 
conCianatloQ of such obeerratioDB by means of glasa slides prepared to catch 
and retain atmospheric aloma, promises to be productive of important 
lesnlls. We now know that Che so-called red-snow of Arctic and Alpine 
legiooB Is a microscopic single-celled onanism which vegetates on the 
mirfoce of snow. Ckindy or misty extents of dnst-like matter pervading 
the atmosphere, snch as have Extracted the attention of travellen In the vast 
oouif^Toas forests of North America, and have been Irame out to sea, have 
been fonnd to consist of the " pollen" or t^rtillziiig panicles of planis, and 
have been called " poUen showeis." H. Danesle, aabmitting lo microscopic 
examlnatloa similar dust which fbll from a cloud at Shanghai, tOani that it 
consisted of spores of a conlbrvoid plant, probably TrichodttTaiuni erj/lhraxni, 
which vegetates In, and imparts its pecnilor color to, Che Chinese Sea. 
Decks of ships, near the Cape de Verde Islands, have been covered by snch 
so-called "sbowers" of ImpaJpabte dnst, which, by the microscope of Ebren- 
becg, has been shown to consist of minnte on^anisma, chiefly "Dlatomace*." 
Ooo sample collected on a ship's deck 500 miles off the coast of Africa, 
exhibited namerona species of ftosh water and marine diatoms, bearing a 
close resemblance lo South American tbrms of those organisms. Ehienbei^ 
has recorded numerous other Inltancea in his paper printed In the " Berlin 
Transactions " ; bnt heni, as In ottier exemplary series of observations of 
the indefatigable microBco{^t, the concloslons ore perhaps not so satisfy 
tory as tiie well-observed data. He spectdales npon the self-developing 
povrer of organiiin^ '■< the atmosphere, affirms that dngt^howere are not to 
bo traced to mineral material tnaa the earth's surface, nor to involving 
masses of dnst materia] in space, nor to atmospheric currents simply ; but to 
some general law connected with the atmosphere of our planet, according 
to which there Is a " self-devehJpment " within It of living organisms, 
.which oi^anlsms he suspects may have some relation to the periodical 
meteoroilles or aerolites. The advocates of progreHslvo development may 
see and hall in this the flrst step in the series of ascending tianBmutadons, 
Tho unbiased observer will be stimulated by the startling hypothesis of the 
celebrated Bedln professor to moio Ihiqaent and regular examinations of 
atmospheric organisms. Some late examinations of dost-Bbowors clearly 
show them to have a source which Ehrenberg has denied. Some of my 
bearers may remember tho graphic description by Her M^eaty's Envoy to 
Persia, the Hon. C. A. Murray, of the cloud of impalpable red dnst which 
dnrkencd tlie air of Bagdad, and filled the city with a panic. The spocimon 
ho collected was examined by my soeccsBor, at the Royal College of 
Surgeons, Professor Quckett, and thot experienced microacoplst eonhl 
dotoct only inorganic particles, snch as fine qnarti sand, without any trace 
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of Dialomacex or other oTgim[c matter. Dr. Lawson hu obtained a limilu' 
resolt from the examluatioii of the material of a ahover of moln don or 
mud which fell at Corfb, in iSaxcb, ISiT, it ixinsiatcd for the moat part of 
jnlnatu nngulai particleB of a quanzose sand. Hotb, Uwreforc, is a field of 
observation for the mlcrosfoplHt, whlclk lutf donbileea nutat iDtereatlng 
lesnltB as the reward of persevering iMearch. 

Observations of the charactera of plants have led to the tecoenltioit of the , 
natural gronpg or ftunUlea of the vegetable klngdcon, and to a clear sdentiflc 
comprehension of that great kingdom of nalore. This phase of botanical 
science gives the power of huther and more proatable generalliattons, such 
as those teaching the relations between the paitlcolar plants and partlcnlar 
localities. The Bum of these reladona, forming the geographical distrlbntions 
of plants, rests, perhaps at present necessarily, on an assaniptlon, vl>., that 
each species has t>een created, or come into being, bnt once In dme and space ; 
and that its present diffoslon is the resnlt of its own law of leprodnctlOD, 
under the diffusive or restrictive infloence of external circomstancee. These 
drcnmatances are chiefly lemperatore and moisture, depeodolt on tlie dl>- 
ttutce from the source of heat and ttie obliquity of the sun's rays, modifled 
by alldtnde above the sea-level, or the degree of rarefaction of the atmoapben 
and of the power of the BOiface to wastehilly radiate heat. Both latituda 
snd altitude are ftarther modifled by enrrents of air and ocean, which Influ- 
ence the distribution of the heat Ihey have absorbed. Thus lai^ traete of 
dry land produce dry and extreme climatea, while large expanses of sea pro- 
duce homid and equable clinuites. Afplculmre sttocts the geographical dis- 
Mtmtioa of plants, both directly and indirectly. It diffuses i^ants over a 
wider Biea of equal dimate, aagiaeDts their prodncttvenesa, and enlarges the 
limits of tbelr capacity to support difl'erent climatal conditions. Agriculture 
also effects local modificatiims of climalo. Certain species of planU require 
more special physical conditioas for health; others more genial conditions; 
and their extent of dlflhision varies acoordingly. Thus thAplanls of temperate 
climates are more widely diffused over the surface of the globe, because they 
are suited to elevated tracts in tropical iatitades. There is, however, another 
law which relates to the original appearance, or creation, of plants, and whleh 
has produced different species floorlshing under similar physical conditions, 
in different regions of the globe. Thus the plants of the mountains of South 
America are of distinct species, and fbr the most part of distinct genera, from 
those of Asia. The plants of the temperate latitudes of North America are 
of distinct spedes, and some of distinct genera, ftvm those of Europe. The 
CocteiB of the hot regions of Mexico are represented by the Eophorbiaoen in 
parts of Africa having a similar climate. The snribce of the earth has been 
divided into tweoty-flve regions, of which I may cite as examples that of New 
Zealand, in which Ferns predomlnalo, together with generic forms, half of 
which are European, and thoreel approximating to Anstraiian, South AlMcon, 
and Antorctic forms; and that of Australia, chatocteriied by its Eucalypti 
and Epacrides, chiefly known to us by the researches of the great botanist, 
Bobert Brown, the founder of the Geography of Plants. 

Organic Life, in its animal form, la much more developed, and more 
Tarionsly, in the sea, than in its vegetable form. Observations of marine 
animals and their localilics have led to attempts at generalMng the results; 
and the modes of oooncialing these Konoralimtions or laws of geographical 
distribution are very analogous to those which have been applied to the t««- 
etable kingdom, which Is as diversely dovekiped on laud as in the animal 
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kingdom in the soa. The most Interesdni; form of oxpreesion of the dietri- 
biit[on of marine Ufelatha.twIiliJ) porallela the porpendicalur diBU-itmtlon of 
plante. Edward Forbes bat cxpreswd thia by deflulni; five htitliTmetrical 
zoDcs, or belts of depth, which ho calls, — !, Ultorm; 2, Circumlitloril ; 3, 
Median ; 4, Int^s-median ; S, AbyB&al. The Ufo-fonns of these zones very, 
of course, acoordiog to the natmv of the sea-bottom ; and are modifled by 
those pHmltiTe or creatlvs laws that hare cansed representatlTe species In 
distant locailtlea under like physical conditions, — species related b; uulo)^. 
Very moch remains to be observed and studied by naturalists In different 
parts of the globe, under the goldance of the geiieTaUuttloTU thos skotchad 
out, to the completion of a pt^ect theory. Bat in the progiees lo this, Ibe 
lesalts moDot fail to be prsctlailly most valnable. A shell or a sea-weed, 
whose relations to depth ire thus understood, may aHord Important Infoniia- 
tion or warning to the navigator. To the geologlM the dMrRmtion of marine 
hte according to the sonesof depth, has given tbeifliie to the detennlnatloa 
of the dopdi of tbo seu fn which certain tbrmatlona bare been deposited. 
Bad all the terrestrial animals that now exist diverged from one common 
centre within tlie limited period of a few thonsand years, it might have been 
expected that the remotenese of thelT actual localities Avm snch Ideal centre 
would bear a certain ratio with their respective powers of tocomotlon. With 
regard to the class of Birds, one mi^t have expected to flod that those which 
were deprived of the power of flight, and were adapted to subsist on the 
vetntallon of a warm or temperate latitude, would sCUl be met with more or 
less asBodaied together, and lease distant ttom the original centre of disper- 
sion, eltoated in such a latitude. This, however, is not only not (he case with 
birds, bnt Is not so with any other classes of anlmtUs. The Qoadrumana, or 
order of apes, monkeys, and lemur, ctmsista of three chief divisions — Cator- 
lilnes, Plotyrhlnes, and Strepslrhines. The flnt fuolly U pecnliar to the 
" Old World " ; the second to South America; the third has the majority of 
lU species end its chief genus (Lemur), exclotivel; in Madagascar. Oat of 
twenty-six known speciee of liemmldie, only six are Asiatic, and three are 
African. Whilst adverting to the geographicaLdlsEributlon of Qoadmmans, 
I wonld contrast tbo peculiarly limited range of the oraugs and chimpanzees 
with the cosmopolitan powera of mankind. The two species of orang (Plth- 
ecusj are confined to Bomea and Sumatra; the two spedea of chimpanzee 
(Troglodytes) aio limited to an Intertropical Bract of tbe western part of Africa. 
They appear ti> be Inexorably bound by cUmatal InSnencea regulating the 
assemblage of oectain trees and the production of certain fVuila. Climate 
rigidly lihiits the range of the Qoadrumana latitudlnaily ; creational and 
geograpbical caifses limit their range In longitude. Distinct genera represent 
each other in the same latitudes of the New and Old Worlds ; and also, in a 
great degree, in Atrica and Asia. Bat the development of an orang out of a 
chimpanzee, or radprocoiiy, is physiologically inconceivable. The ordoT of 
Biuninantia is principally represented by Old WoHd species, of which 
one hundred and sixty-two have been defined; whilst only twenty-four 
species have been discovoifd in the New Worid, and none In Aastrolia, New 
Gnlnea, New Zealand, or the Polynesian Isles. The camelopard Is now 
peculiar to Africa; the musk-deer tu Africa and Asia; Out of about fifty 
defined Epeciesof antelope, only one is known in America, and none in the 
central and southern divisions of ttio Now World. Palesontology has 
expanded oar knowledge of the range of the giraffe; daring Miocene or old 
FHocene periods, spedos of Camclopardills roamed in Asia and Europe. 
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GeoloRy ^roa a, wider Tange to the horao and elephant kinds than iraB cog- 
nlxont to the student of living species only. The existing Eqalds and Eifr- 
phoatldte properly twloQK, or are limited to, the Old World; and tlw 
elephants to Asia and AMca,— tlie speclH of the two nintlnenti being qolta 
distinct. The hone, as Boffon remarked, carried terror to the eye of the 
indl);onoas Americans, viewing the anlnial (br tlie lirat time, as It proodly 
bore their Spanlib conqueror. Bat a species of Eqnns, coexisted with tlw 
Mcgatheriam and U egalonyx, In both Sooth and Korth America, and per- 
ished apparentlf with them, hetote the human period. Elephants tire 
dependent chieS; npon treea tor food. One species now finds conditions of 
existence In tlie rich forests of tropical Asia; and a second species in those 
of troplcBi AlHcA. Why, we may ask, shonld not a third be living at the 
expense of the still more Inxnrtant vegetation wMend by the Oronoolro, the 
Esseqaflio, the Amazon, and the La Plata, In tropical America 7 Geology *bIIi 
us that at least two kinds of elephant ('AfoMoilen Andiiai and U. HmntoMtn J 
formeriy did derive Chstr subsistence, along with the great HegatbeHolll 
beasts, trosa that abundant source. We may tnfte' that the general growth 
of targe fbrests, and the absence of deadly enemlea, were the main condltiont 
of the former existence of elephantine animals over every part of the |;)obe. 
We have the moat pregnant proof of the Importance of PalieontDlogy in 
recti^lng and expanding ideas deduced from lecent Zoiilogy of the geograph- 
ical limita of particular forms of animals, by the results of lea application to 
the proboscidian or elephantine family. Bnt anch letrOBpecUve views of liii 
In remote periods. In many Important Instances, confirm the Zoologlat'a 
deductions of the originally restricted range of particular fbrma of mamma- 
lian life. The eiun of all the evidence tiom the fossil worid in Australia 
proves its mammalian population to have been easentially the same fn pleis- 
tocene, if not pliocene times, as now; only repreaented, as the Edentate 
mammals In Sonth America were then represented, by more uumerous gen- 
era, and much more gigantic species, than now exist. Bnt Qeology has 
levealed more Important and unexpected fkcts relative to the marsupial type 
of quadrupeds. In the miocene and eocene tertiary depoaita, marenplal fol- 
bHs of the American genus Dldelphys have been nrand, both In France and 
En^and; and they are aasoclated with Tapirs like that of America. In a 
more ancieut geo1o(^ca] period i«mainBorniannpiBle,some InsectivoronB. as 
Spalacotherinm and Triconodoo, others with teeth like the peculiar premo- 
lars In the Anstralian genus Hypslpromnns, have been foond in the upper 
oolite of the Isle of Pnrbeck. In the lower oolite at Stonesfleld, Oxfordshire, 
maisnpial remains have been found having tiKir neanst living represenle.- 
tives in the Anstralian genera Uyrmecoblna and Dasyoma. Thus it would 
seem, that the deeper we penetrate the earth, or, in other words, the flirther 
wo recede in time, the more completely are wa absolved tratn the present 
luwe of geographical distribution. In comparing the mammalian fossils 
found in British pleistocene and pliocene beds, we have often to travel l» Asia 
or AfHca Ibr their bomologues. In the mloceue and eocene smita some 
fossils occur which compel ns to go to America for the nearest repreaento- 
tlvea. To matcb the mammalian remains ttom the English oolitic formations, 
we must bring species tront the Antipodes. These are truly moat soggestlvo 
facta. If the present laws of geographical distribatlon depend, In an impor- 
tant degree, upon the present configuration and poaition of continents and 
Islands, what a total change In the geographical character of the earth's anr- 
fhce must have taken place since the " Stoneslidd slate " was deposited Id 
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wiM now totma the cmnUy of Oxfwddiiiel These and ths like considMa- 
tioDS fmm the modifiotioiu of giiogn.plueal diBtribadon of puticalar forma 
or groaps of niiimals, warn na how inadeqnala must tie the phenomena con- 
nected with the present distribution of lood and aea to fi;aide to the doter- 
minatloa of the primaiy ontological divuions of the earth'e sarface. Some 
of the latest conlrllmtJoDa to this moet Interesting brunch of natural history 
bavo been tlie reanit of endeavon to determine whether, and bow miui;, dle- 
tlnct creations of plants and animals haTo taken place. ButI would submit, 
that tbe discoreiy of two porttona of the globe, of which the respective 
FauuEe and Flora are difTuvnt, by no means afAirds the requisite basis for 
coQcludln^ as lo distinct acts of creation. Such conclnslon is associated, 
perhaps, Dncoasciously, with the idea of the lilstoiical date of creative acts : 
It presupposes that the portkni of the glotie so invesligated by the botanist 
and aouiogist has been a separate and primitive creation, — that Its geograph- 
ical limits and features are still in the main what the;" were when the creatJTB 
flat went Ibnh. Bat Geology has demcmstrated that anch is b;no means the 
case with respect to the portions of dry land now turned continents and 
Islands. Tbe incslcalaUe Vistas of time past into which the same science 
has thrown light, are also shown to bore periods daring which the relative 
position of land and sea have been ever changing. 

Already the directions, and to a certain extent the forms, of the submerged 
tracts that odc« joined what now are islands to continents, and which once 
onited now separate or nearl; dl^oined continents bj broad tracts of 
continuity, b^in to be laid down in geologlcaj nuipe, addreasing to the eye 
snch successive and gradually jsiigressive alterations of the earth's snrface. 
These phenomena shake our confidence in the conclusion that the Apteryx 
of New Zealand and the Red.gronse of England wen distinct creations la 
and for those islands respectively. Aiw^^, also, ft may be well to bear la 
mind that by the word "creation" i^ezoijlo^t means" a process, heknows 
not what." Science has not yet ascertained the secondaiy causes that 
operated when " the earth broi^ht fottli grass, and beiti yielding seed alter 
his kind," and when " the waters brought forth abundantl j the movinj; 
creature that hath life." And snpposhij; both the fact and the whole process 
of the so-called " spontaneous geneialion " of a fruit-bearing tree, or of a 
fish, were scientifically demonstrated, we should still retain as stron(;ly the 
idea which is the chief of the "mode" or "gmnp of ideas" we coll 
'' creation," viz., that the process was ordained by and had originated IVom 
an all-wise and powerful First Cause of all things. When, therefore, the 
preeeot peculiar rolatiott of the Kad-gronso (Titrao Moticia) to Britain and 
Ireland — and I dta it as one of a large class of instances In Geographical 
Zoiilogj — is enumerated by the aooioglst as evidence of a distinct creation 
of the bird In and for sut^ Islands, he chiefly expresses that he knows not 
how the Red-grouse came to be tbete and there eiccluslvely; slKnilying also 
by this mode of expressing such ignorance, his belief that botli the bird and 
the Islands owed their origin to a great first Creative Cause. And this 
analysis of the real meaning of the phrase " distinct craatiou," has led me to 
suggest whether, in aiming to define the primary zoological provinces of the 
globe, we may not be trenching upon a province of knovriedge beyond our 
present capacities; at least, in the judgment of Lord Bacon, commenting 
upon man's efforts to pierce Into the " dead beginnings of things." 

On the few oceaaions in which I have bean led lo ofiijr Observations on 
the probable cause of the extinction of species, the chief weight has been 
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^T«n to tboM RMdnal t>uage» In Um oowUtbnw of a conntfy aHMitiK tbe 
due inpplj of Blutaiuiice to »"'"■»'« In a Itale of nstiire. I bKre also 
polntiid oat tlie cbuacten <n the anlmali themadrN calcalatad (o nmilbr 
tlMm mo»t oboozioni to nidi extirpating fnfliwDca : and on one occasion I 
bave qipUed the renuAi to tbe oxptanation of >o man; of (he laii!*' iporics 
of particolai KTonps of animal* havliig become extinct, whilst smaller 
■peclea of aqua! andqulty ban remained. In pniportloD to Its bulk li tbe 
difllcali; of the contest, which, m a lirinft organlied whole, the IndlTidnAl 
of inch apedea has to maintain against the sornmnding agencies that are 
ever tending to dlasolTo the vital bond and snt^ogate the Uvlitg matter to 
the oidlnar; chemical and physical tbrces. Any changes, therefore. In inch 
external agencies aa a speclea may have been originally adapted to exist In, 
will militate against that exittence in a degree pniportlonate, perluqis In a 
geometrical ratio, to the bnik of the spedes. If a dry season be gtadnally 
prolonged, the luge mammal will mffer from the drought sooner than the 
small onej If such alteration of climate aSbct the quantity of Te(;etable 
fbod, tbe balky herblTorv will first feel the effect* of stinted noorlsbment ; 
if new enemies are Introduced, the large and conspicnooi qnadniped or bird 
will Taii a pcey, while tbe smaller specie* oonoeal themselres and escape. 
Sm^er animals are nsnally also more prolific than larger ones. "The 
actual presence, theielbie, of small spade* of animals hi cotmtiie* where 
la^er spedes of the same natnial AuniUce formerly existed. Is not Che con- 
sequence of any gndatl dimlnntfani of Uie slie of such spedes, bat is the 
resnlt of drcnmstanoes which mi^ be lUastialad by the fable of tbe ' Oak 
and tbe Beed ; ' tbe smalkr and ibebler '"'■"«'■ have bent and accommo- 
dated themselves to changes which have destroyed the larger Bpedea." 
No donbt tbe type-form of any spedes is that which is best adapted to the 
GOlulitiODa under which such species at the time exists ; and aa long as thoee 
conditions remain nncbanged, so long will tbe type remain ; all varieties 
departing thereftvm being in tbe same ratio leas adapted to the environing; 
conditions of existence. Bnt, If those conditions change, then the varies 
of the species at an uitecedent date and state of things will become the 
type-form of the spedes at a later date, and in an altered state of things. 
Observation of animals in a state of nature is required to show their degree 
of plasticity, or tbe extent to which varletlea do arise, whereby grounds may 
be had for judging of the probabili^ of tbe elastic ligaments and joint- 
stractoie* of a inline foot, fbr eiam|de, being snperinduc«d npon the more 
simple sttnctore of the toe with tbe non-retractile claw, according to the 
prindple of a sncceesion of varieties In time. Obaervatlon of fossil remain* 
is also still needed to make known tbe antetypes, in which variellefl, analo- 
gous to the observed ones in existing apede*, might have occurred, so as to 
give Tine Qitlraotely to sucb extreme forms as the GlraSb, for exnmplc 
Tbe aboriginal laws of the seographicol distribution of plants and animals 
have been modified ftom of old by geological and the concomitant eliroalul 
changeaj bnt they have been mnch more disturbed by man afnce his intro- 
duction npon the globe. The serviceable plants azid animals which he hns 
carried with him In his migrations have fioutished and multiplied in lands 
the most remote ttom the habitats of tbe iU>orlginaI species. Han has, also, 
been the most potent and inteUlglbte cause of tbe extirpation of species 
within historic time*. He alone, with one of the beasts which he haa 
domesticated — the dog — is cosmopolitan. The human species is repre- 
»enied by o few well-marked variotiBs ; and there Is a certain amount of cor- 
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respondent lletween tbeir localities and KCneral zo^ogical proTlncoa. But, 
wjch regard to the alleged conformity between the geographical dlatriUutlon 
of man and animals, wbieh baa of late been synematlcaU; eniuidated, and 
made bj Agaislz, la GUddon & NoR'b " Tarlellea of Mankind," the basis of 
deducUona as to the origin and distinction of the biunan varieties, many 
facl« might be died, affecting tbe confonntty of the dletrlbntlon of man 
fritli that of the lower animals and plants, as atsolnteiy enunciated In some 
tecent woifci. Nor can ve be smprised to And that the migratory instincts 
of the hnman species, with tbe pecollu' Midowment of Bdaptiveness to all 
climateii, Bhonld liare produced modiflcations In geographical dlslribntion 
to which the lower fbrms of living natnre have not been sahject. Ethnology 
!■ a wide and fertile snt^ect, and I ilionld be led t)a beyond the limits of an 
Inangoral disconrse were I to Indulge in an hlstori(Al sketch of its progress. 
Bat I may adrert lo the testimony of dtfTcrent witnesses — to the concurrenco 
of distinct spedee of evidence — as to the much higher aatiqnity of the 
linman laix, tlum lias been assigned to It in historical and genealogical 
records. 

Mr. Leonard Homer discerned the vaJne of the pliraiomena of the annoal 
iedimentary deposits of the Nile [a Egypt as a test of the hqwe of time dnr- 
ing which ttiat most recent and still operating geological dynamid had been 
In progress. In two Memoirs commnnicated to tbe Koyal Society in 1853 
and 18S8, tbe reinlt of ninety-flvs vertical borings ihrongh the aUavlam thns 
l^noed are reconled. In the ezcavaUons near the colossus of Barneses II., 
at Memphis, there were nine ffiet fonr inchea of NUa sediment between eight 
inches below the present sorikce of tbe ground and the lowest part of the 
platform on which the Btatoe had stood. Supposing tbe platform to have 
been laid In the middle of the reign of that king, viz., 136! b. c, such date 
added 4o A. D. 1854, gives 3,215 years daring which tbe above sediment was 
accnmulated; or a mean rate of Increase of three and a half Inches In a cen- 
tnry. Below the platform there were thirty-two ftet of the total depth pene- 
trat»d; but the lowest two lOet consisted of sand, below which It is possible 
there may t)e no true Nile sedlmeat In this locality, thns leaving thirty feet 
of the latter. If that amount has been deposited at the same rale of three 
and a half Inches in a centnry, it gives for the lowest part deposited an s^ 
of 10,385 years befcHre the middle of the reign of Rameses 11., and 13,500 
years before a. d. 1854. The Nile sediment at the lowtat depth itached is 
very similar in composltJOQ to that of the present day. In the lowest part 
of the boring of the sediment at the colossal statne In Memphis, at a depth 
of thirty-nine fbet ftom the surfece of the ground, the Instrument is reported 
to have brought up a piece of pottery. This, therefore, Mr. Homer infers 
to be a record of the eiistence of man 13,371 years before a. n. 1854 ; — " Of 
man moreover, In a state of civilization, so tai, at least, as to be able to faah- 
lon clay Into vessels, and to know how to harden them by the action of a 
strong heat." Professor Max Muller has opened out a similar vista Into tbe 
remote past of the history of the human race by the perception and applied^ 
tion of snalogiee in the fonnatlon of modern and andont, of living and dead, 
languages. From tbe relations traceable between the six Bomance dialects, — 
Italian, Wollocblan, Btuetion, Spanish, PortngnesB, and Fiencb,— an antece- 
dent common " mother-tongne " might be interred, and, consequently the 
existence of a race anterior to the modem Italians, Spanish, French, etc., 
with conclusions as to the lapse of time requisite fbr snch divisions and mi- 
grations of Che primitive stock, and fbr Hie modlflcatlonB which tbe motbo'- 
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lani^uage had underline. Ulitory uid preMrred writings ihow that mch 
commoii mother-race and laDgnage bave exlated In the BomsD people and 
tbo Latin tongne. Bnt Latin, like the eqa&lly "dead" laugnago Greek, with 
Sanscrit, Lichnanlan, Zend, and tlie Gothic, Sclavonic, and Celtic lonfpie), 
can be limiluiy shown to be modifications of one aatecedent common lao- 
Ituai^; whence is to be infecred aa antecedent race of men, and a lap«e of 
time sufficient ibr tbelr migration over a tzact eztBading; ttoni Iceland In the 
north-weat to India in, the Bonth-eait, and Tor all the above named raodi- 
flcations to have been eetablished In the common mother " Alian " toDf^oe. 
Agticnltiire has uf late yean made nnnsDal jHogreas, and moch of that 
progreii is due to the application of icienUflc principles ; chlofl; of those 
Bopplled by Chemistry; in a less degne of Zoulogy and Pbysioic^. Ge- 
ology now teschea the precise natnie and lelatlons of soils : a knowledi^ of 
great ptaetlcal impoitance in guiding the drainer of land, in the modifica- 
tions of his general rules of practioa. PalvonloloKy has brought to light un- 
expected sources of valuable nuuiarei, in phosphadc relics of andent animal 
life, accumnlated In astonndlng masses in certain localities of England. Bat 
quantltiei of aiodc, ammonlacal, and phosphatlc matten are sclll suiTered 
to run to waste; and, as if to bring the wasleftilness more home to the con- 
viction, those products, so valuable when rightly odministorcd, become a 
source of annoyance, nnremuuerative outlay and disease, when, as at pieeent 
In most towns, imperfectly and irratlonall? disposed of. 

In the operations of Nalme, there is generally a succession of pioceesea 
rO(irdlnu«d for a given result; a peach is not dliectly developed as such 
ftom its elements ; the seed would, a prten, give no idea of the tree, nor the 
tree of the flower, nor the fertilized genu of that flower of the pulpy fhiit 
in which the seed was bnried. It is eminently characteristic of tbe Creative 
Wisdom, this fbr-seeing and prevision of an tiltiiiiBle result, through the 
successive operatloiis of a cooidhiate series of sewUngly very difl^erent con- 
ditions. The IHirther a man discerns. In a series of oondMomt, their co- 
ordination to produce a given result, tbe nearer does his wisdom approach 
— though the distance be still immeasoiable — to die Divine wisdom. One 
phllunthropbt builds a fever hospital, anothts dimins a town. One crime- 
preventer trains the boy, another hangs the man. One statesman would 
raise nioney by aogmentlng a duty, or by a direct tax, and finds the reveaae 
not increased in the expected ratio. Another dlmtnlshea a tax, or abolishes 
a duty, and through foreseen consequences the revenue is improved. Water 
is the cheapest and most efficient transporter of excreta; bat It should be 
remembered that the appUcationof tbe water-supply as a transporting power 
Is to be limited to all that comes from the interior of the abodes; this alone 
can be practically and snccessfnlly applied to agricolture. Whate^-c^ flo\[g 
fhnn the outside of houses, together with tite general rainfall of the town 
area, shonld go to the nearest river by channels wholly distinct fVom the 
hydraulic excretory system. Agricalture, let me repeat, has made, and is 
making, great and encoun^ing progites ; but much yet remains (o be done. 
Were ^riculture adequately advanced, the great problem of the London 
sewage would be speedily solved. Can it be supposed, if the rural districts 
about the metropollB were In a condition to avail themselves of a daily snp- 
ply of tiie pipe-water not more than eqaivaient to that which a heavy shower 
of rain throws down on 2,000 acres of land, bat a supply chaqi;ed with thiry 
tons of nitrt^nous animoniacal principles, that such supply would not be 
fonhcomlng, and made capable ofebeing distrlbulod when called fur within 
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a Tsdins of ono hnndred miles ? To send ships toi fbreign aminanlacal or 
phosphntic excreta to the coast of Pern, and to pollute by the waste of sim- 
flar borne prodoeta tbe noble liver bisecting the metropoUe, ore flagrant 
slpis of the desert and ancnlUvated Btote of a field where iciraice and prac- 
tice have still to cooperate for the pabUc benefit. 

Some of onr sdenoes are deeply concerned In one progr c wlve step — the 
nnifbrmilj of standard In measnre and wtdgbt thronghoat the dTlUzed 
world; In nrging on which step, energetic and nnwearled efforts are now be- 
ing made by a committee of oar Mlow-laboiers of the Royal Society of Arts, 
unonget whom the name of the prime promoter of thla tmi kindred Tclbrms, 
Ur. James Yates, deserves spedal and honorable mention. Chemistry Is 
more concerned In the anifbrm expression of the results of her delicate bal- 
ances amongst her coldrators of diflbrent coontrlee; Natnial History is no 
kas interested in the use, by all obserren, of one and the some scale for 
measniing, and of ono set of termi tbr expreaBtng the superficial dimensions 
of her subjects. 

But not by words only wonld, or does, science make retain to govem- 
ments fostering and aiding her endearors for the pabllc weal. Every prac 
tlcal application of her discoveries tends to the same end as that wliich the 
enlightened statesman has in view. The steam.englne in Its maoifbld ap- 
pllcatlons, tlie crim&decreasing gas-lamp, the llgfatnlag coadnctor, the elec- 
tric telegraph, the law of storms, and rales fbr the mariner's guidance in 
them, the power of rendering sniglcal operationB paiukss, the measures toi 
preaerviitg pabllc liealtli, and for preventing or miUii^atlt^ epidemics, — such 
are amon); the more important practical resnlts of pure wientific research 
with which mankind have been blessed and States enriched. They are evl- 
dence unmistakable of the close affinity between the alms and tendencies 
of science and those of true State policy. In proportioQ to the activity, pro- 
ductivity, and prosperity of a community is its power of responding to the 
calls of the Finance Minister. By a far-seeing one, the man of science will 
be regarded with a favorable eye, not less fOr the unlooked-fbr streams of 
wealth that have already flowed, bat for those that may In fatore arise, out 
of the applications of the al>stract tratlis to the dlscoveiy of which ho devotes 
himself. This may. Indeed, demand some meastue of fiilth on the psrt of 
the practical statesman. For who tliat watclied the pliilosophic Block ex- 
pcHmenUng on the abstract natnre of Caloric could have foreseen that his 
discovery of latent heat wonld be the stand-point of Watt's Invention of a 
practically operative steam-engine I How little conld the observer of Oer- 
sted's snbtle arrangements for converting electric into magnetic force liave 
dreamt of the application of such discovery to the rapid Interciiange of ideas 
now dally proctlBed between Individuals in distant cities, coantries, and con- 
tinental Some medical' contemporaries of John Hunter, when they saw 
iiim, as tliey thought, wasting as much time In stodylng the growth Of a 
deer's horu tu they would have bestowed upon the symptoms of their beet 
patient, compassionated, it Is said, the singularity of his pnrsalts. Bat, by 
the Insight so gained into the rapid enlargement of arteries, Honter learned 
a property of those reeeels which emlioldened him to experiment on a man 
with aneoriem, and so to Introduce a new operation which has rescued (bim 
a lingering and palnfol death thousands of his feUow-creatnres. Our great 
inductive physiologist. In his dissections and experiments on the lower ani- 
mals, was "taking light what may l>e wrought upon the liody of man." 
The prodoctlon of Chloroform is amongst the more subtle experimental results 
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of modern Chemistry. Tha Ueued efibcts of Its proper exhlbMoa in tlie 
diminution of the Bum of Imiotui agoaf are Indescdb&ble. Bat that divim- 
like application waa not present to the mind of the gcientlflc chemist who 
discovered the soteathetic prodnct, any more than was the gas-lit toim to 
the mind of Piiestley , or ttie condenslnK en|rliie to that of Black. 



The fbUowlng eloquent and sugi^tlTe addnsa was delirered by Lord 
Brougham, September 31, ISSS, on the occaslOD of InangorMing a natue to 
Sir Isaac Newton, at Grantham, — tlie great philosopher's birthplace. Al- 
though somewhat foreign to the gwietal satd^t-ntatter of Ihe Annosl, we 
tlilDk ils publication will be most accsptuble to our readen. Bising Itom a 
venerabie arm-cliair. In wliich Kewton sat when ha oomposel the Piincipia, 
the learned Ex-CboDvellor spoke as tbllows : 

To record the names and preserve the memory of those whose gnat 
achlevementa tn icience, in arts, or In arms, have conAnred tienefits and 
lustre npoQ our kind, lias, in all ages, been regarded as a iatj, and felt as a 
gratification, hy wtse and re&ecCing men. The desire of inspiring aa ambi- 
tion to emnlate snch examples, generally mingles itself with these senti- 
ments ; but thej cease not to operate, even in the rare instances of transcend- 
ent merit, where matchless genios excludes alt posBibilit7 of Imitation, and 
nothing lemsJiis bnt wonder In those who contemplate Its irtomphs at a dis- 
tance that forbids all attempts to approach. We are this day assembled to 
commemorate Tiim of whom the consent of nations has declared thathe Is 
chai^ieable with nothing like a follower's exaggeration or local partiaUty; 
who ptononnce the name of Nowton as that of the greatest genius ever 
bestowed b; the bouncy of Providence Ibr instmct!ag mankind on the frame 
of tlie nnivetse, and the laws by which it is governed : 



But, tbongh scaling those lofty heights be hopeless, yet Is there some ose 
and much gratifleation in contemplating by what steps he ascended. Trac- 
ing his coone of action may help others to gain the lower eminences lying 
within tbelr reach, while admiration excited and curiosity satisfied are ttaunes 
of mind both wholesome and pleasing. Nothing new, it is true, can be given 
in narrative, liardiy anything in reflection, less Kill, perhaps, in comment or 
lilnstiatiOD; but it is well to assemble in one view various ports of the vast 
subject, with the surrounding drcmnstances, whether accidental mr intrinsic, 
and to mark in passing tbe misconceptions raised by indiyldual ignotance or 
national pr^udice which the historian of science occasionally finds crosdng 
his path. The remark is common and is obvious, that the g^os of Newton 
did not manifest itself at a very early age. His faculties were not, like those 
of some great and many ordinary indlvidoals, pi^cocinnsly developed. 
Among tbe former, Clairant stands preeminent, who at nineteen years of 
age presented to the Bojal Academy a memoir of great originality upon a 
dlfflcnlt snbject in the higher goomclry, and at tdghteen published his great 
woA on corves of double cmrature, composed durii^ the 
years. Pascal, loo, at sixteen, wrote an excellent treatise on 
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Thai Newton cannot be ranked In ihla roapeet wilh those extraordinary pcr- 
BOQi ie owinB to the accldenti whlph prevented him fh>m entering npon 
mathomatlcftt study befbre his eighteenth year ; and then a much t;reater 
nuurel wa» wroi^tht than even the Clalnrnts and the Faecals displayed. 
His earliest history is inTolTed in some obscurity, and the most celebrated 
of men has, in tills particalar, been compared to the most celebrated of 
risers (the Nile), as tf the conrse of both in its ftebler state had been con- 
cealed fh)m mortal eyes. We have it, however, well ascen^ned, that within 
fonr yews, between the ag«8 of eighteen and twenty-two, he had began to 
stody mathematical sdence, and had taken his place among its greatest mas- 
ters ; learnt for the first lime the elements of geometry and analysis, and 
discovered a calcnlas which entirely changed Che fiice of Ote science, cfl%4^ 
inf( a complete rcvohttton In that and In everp branch of philosophy con- 
nected with It. Before 1661, he had not read "Enclid;" In 1805, ho bad 
committed to writing the method of fluxions. At twency-flve yean of age, 
he had discovered the law of gravitation, and laid the foundation of celestial 
dynamics, — the adence created by him. Before ten years had olapaed, he 
added to bis discoverlee that of the ftandMnental properties of light. So 
brilliant a coarse of discovery In bo short a time, changing and reconstmct- 
fng analytical, astronomical, and optica] science, almost deflee belief. The 
statement conld only be deemed possible by an appeal to the Incontestable 
evidence that proves It strictly true. By a rare fblicity these doctrines gained 
the universal assent of mankind as soon as they were clearly nnderstood ; 
and their originality has never been aeriously called in question. Some 
doubts having been raised respecting his inventing the calculus — doubts 
raised in conseqttence of his so long withholding the publication of bis 
method — no sooner was the Inquiry instituted than the evidence produced 
proved so dedsive that all men in all conntrles acknowledged him to have 
been, by several years, the oarlleat Inventor, and Leibnitz, at the ntmoat, the 
first publisher; the only questloHS raised being, first, v4iether or not he bad 
borrowed from Newton ; and neitt, whether, as second Inventor, he could 
have any merit at all, — both which qnestlona have long since been decided 
in favor of Lribnitz. But undeniable though it bo that Newton made the 
great steps of this progress, and made diem without any anticipation or 
participation by others, it Is equally certain that there had been approaches 
in former tlmee by preceding philosophers to the same discoveries. Gaval- 
lerl, l^ his Geometry of Indivisibles (1635), Eohorval, by his method of 
Tangents (1367), had both given soiutloua which Descartes could not 
attempt ; and It la remarkable that Cavallerl regarded carves as polygons, 
Bnr&ces as composed of lines, while Uoberval viewed geometrical qoantltleB 
as generated by motion ; so that the one approached to the diflterentia] calca- 
Ine, the other to fluilona ; and Fermat, in the interval between them, comes 
still nearer the great discovery by his determination of maxiaa and numno, 
and his drawing of tangents. Here recently Hudden had made pnbbc simi- 
lar methods Invented tiy Schoetia ; and what is material, treating tbe snb- 
Joct algebraically, while those jnst now mentioned had rather dealt with It 
geometrically. It is thns easy to perceive how Ikear an approach had been 
made to the calcnhu before the great event c^ it« final dlscovety. Thet« 
had In like manner been approaches made to the law of gravitation, and the 
dynamical system of the nniverse. Galileo's Important proposittotie on 
motion, especially on curvilinear motion, and Kepler's laws npon the elliptl- 
cal fijrin of ttte plauetaiy orbits, the proportion of tlie areas to the times, 
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and of the periodic tinuM to the hhhui dlituicM ; ud Kajgeta't Umotmbi 

OQ centriniKKl fiHnee, bad tioeii followed hj atUl nearer appioaclieg to the 
doctrine of attraction. Borelll had dlitlnctl; ascribed the motion of latel- 
llteA to their iMlng dnwn toiraid* the principal planeti, and thni prereated 
from flflnR off by tiie ceDtriAigal tOree, Even the compoiillon of wliitB 
llKht, and the different action of bodlei npon <t> component parti, liad been 
Tagnelf coqjectnied by AnL de Domtoii, Ajchbbihop of Spalatro, at tlui 
beglnjiliig, and more preclaely la the middk of the seTenteenth centnr; bf 
Haiciu (KroDland of Pragae), onknown to Newton, who only refen to the 
Arcbl)Ubop'i work; while the treatlM of Uuygeoi on li^bt, Grimaldl'i 
obaerratlonB on color* bj Inflexion, ai well ai on the eloagUiDn of the 
Image la the priimatlc Bpectnun, had been bronght to liia slleDtloQ, altbon^li 
much teal near to hla own grtat discovery thou liarcna'i experiment Bat 
all thii only shows that the discoTerlea of Nevtoo, great and rapid as wen 
tlie step* tf which they adT&oced our knowledge, yet obeyed the law of 
continuity, or rather of gradual progress, which goreros all hnman ap- 
proaches towards perfection. The liinited DBlare of man's faculties pre- 
cludes the poesibllltr of bit ever reaching at once the otmost ejccellence of 
which they are capable. Surrey the whole circle of the sciences, and trac* 
the blBlory of our progresi la each, yon find this to be the unlreraal rule. 
In cbjmical philosophy, tlie dreams of the AlcfajmlsU prepared the way 
for the moie rational, though erroneoDS, theory of Stahl; and It irtis bj 
repeated ImproTemente that his errors, so long prevalent, were at length 
exploded, giving place to the sound doctrine nbicli Is now established. 
The great discoveries of Black and Priestly on heat and aeriform fluids, hod 
l»en preceded by the happy conjectures of Newton and the experiments of 
otlm^. Nay, Voltaire hod well-nigh discovered both the absorption of heat, 
the constitotion of the atmosphere, and the oxydatlon of metals; and by m 
fbw more trials might have ascertained it. Cuvler liad been preceded by 
inqnliere who look sound views of fossil osteology, among whom, the truly 
original genins of Hunter fllls the foremost place. The Indactire system of 
Bacon had been, at least In lla practice, known to his predeces«ors. Obser- 
vations, and even experimenta, were not unknown to the ancient philoso- 
phers, tbongh mingled with gross errors ; in early times, almost In the dark 
ages, experimental Inquiries bad been carried on with soccess l>y Friar 
Bacon, and that method actually recommended In a treatise, as it was two 
centuries later by Leonardo da Tlnci, and at the latter end of the next centuiy 
Gilbert examined the whole snl^lect of magnetic action entirely by experi- 
ments. So Ibat Lord Bacon's claim to be regarded as the father of modem 
philosophy reels tipon the Important, the invaluable step of reducing to a 
system the method of Investigation adopted by those eminent men, general- 
izing it, and extending its appHcatioa to all matters of contingent truth, 
exploding the errora, the alMard dt^mas, and fantastic snbtleClea of the 
andoDt schools ; above all, confining the sulyect of onr inquiry, and tho 
manner of conducting it, within the limits which onr fhcnlties prescribe. 
Nor Is this grettt law of gradnal progress confined to the physical sciences; 
in the moral it equally governs. Before the foundations of political economy 
were laid by Hame and Smith, a great step had been made by the FrencJt 
philosophers, disciples of Qaeenaij but a nearer approach to sound princi- 
ples had BlgnallECd the labors of Gouruay, and those labors bod Iraen shared, 
and his doctrines patronized, by Turgot, when Chief Minister. Again, in 
constitntlonal polfay, see by what slow degrees, tana Its flrst mde element!. 
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Qm •ttendaiMM of fonda] tenante at their Inid'i conrt, and the Bnmmons of 
borghera to grant sappUes of monoj, the great dlBcoverf of modern tinea 
In the sdence of practical poBtlcfl has Iwen effected, the represontativo 
■clieine wbicb enables Btatcs of any extent to eiqoy popular govenunoni, 
and allows mixed monarchy to he established, comlrining freedom with 
Mder, a plan prononnoed by Ibo statesmen and writers of antiquity to be of 
baldly possible formation, and wholly Impossible coatinnanco. The globe 
hseir, as well as the sdoocs of its Inhabitants, has been explored according 
lo tbe law which forbids a sndden and rapid leaping .forward, and decrees 
that each racceeslTe step, prapaivd by tbe last, shall facilitate the next. 
Even Colombns followed eeToral succeesfnl discoverers on a smaller scale, 
•nd is, by some, belloved to have had, nnknown to him, a predecessor In 
flw great exploit by wliich he pierced the night of ages, and nnfblded a new 
WDild to the eyes of the old. 

Tbe arts afford no exception Co the general law. Demosthenes had eml- 
nmt fonnuuiera, Pericles the hut of them. Homer nmtt have had prede- 
c»BS«»B Of great merit, though doulXieBS as fkr surpassed by him as Fra Bar- 
tolomeo and Pleiro Peni|>iiio sere by Michael Angelo and Baphael. Dante 
owed moch to Virgil ; he may be allowed to have owed, through bfs Latin 
mentor, not a little to the old Grecian ; and Hilton had both the orators and 
the poets of the andent worid for his predecessors and bis nuuteis. The 
art of war Itself is no exception to the rule. The plan of bringing an over- 
poweriDg ftiice to bear on a given point had been tried ocCBSlonally before 
Fiederick H. reduced it to a system; and tbe Weilingtooa and Napoleons of 
oar own day made It the foundation of tbelr stratelD', ss It had also been 
previously tbe mainspring of our naval tactics. It has ofteDtimes been held 
that tbe Invention of logaiitluaB stands alone in tbe history of science, as 
having been preceded by no step leading towards tbe discovery. There is, 
however, great Inaccuracy In this nalement; for not only was the doctrine of 
biDnitsslmals fhrntliar to Its Illustrious author, and the relation of geometri- 
cal to arithmetiea] series well known, but he had himself sc-uck out several 
methods of great ingenuity and utility (as that known by the nan 
Napier's Bones) — methods that are Dow fargotten, edipsed as they we: 
tbe eonsnmmation which has Immortalized bis name. So the Inventive 
«rs of Watt, preceded as lie was by Worcester and Nowcotnen, but ftr : 
Buteilally by Canss and Papln, bad bebn exercised on some admirable con- 
trivances, now forgotten, iMfore he made the step which created Che . 
angine anew — not only theporaUd motion, possibly a corollary lo tho prop- 
osition on circular motion In the " Prindpla," but the separate condensation, 
and above all, tbe governor, perhaps the most exquisite of mechanical inven- 
tionB ; and now we have those here present who apply Che like prindple to 
tbe diffusion of knowledge, aware, as tbey must bo, that its expansion has 
the same happy effect naturally of preventing mischief dom lis excess which 
Hie skjil oT tbe gieat mechanist gave artlfldally to steam, thus rendering his 
engine as safe as it Is powerfbl. The grand difference, then, between one 
discovery or tnveation and another. Is In degree rather than In kind ; the 
degree in which a person, while he ontstrips those whom be cornea after, also 
lives, as It were, before bis age. Nor can any doubt exist that, In this re- 
spect, Newton stands at the head of all who have extended tbe bounds of 
knowledge. Tbe sdencea of djmamlca and of optics ore especially to be 
imarded in Uits point of view; but the former in particular; and tho cora- 
ls of the system which he unfiled— Its having Iwea at the first elab- 
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orated and gfren In perActlon — lu hftTing, bomver iieir, itood tlw test of 
time, and eoTviTed, oaf gained by, tha moat rlgonxu aemdny — can be predi- 
cated of this ayatem alOne, at )eut la tbe Mine 6egne. That tlie calcalaa, 
and tliose parts of djnamlca wlklch are purely mathemalical, shonhi thiia 
endure forever ia a matter of conne. But Ilia lyaiem of tlie anlTeise mu 
partly upon contingent troths, and might hare yidded to new experiment* 
and more extended observation. Nay, at limes It has been tiionght lo lialt, 
and ftartber Inreetlgatlan wag deemed leqoialte to ascertain IT any error had 
been Inuodaced — If any clmuuBtance bad escaped the notice of ^le great 
founder. Tbe moat memorable inilaoce of this kind la ttie dlsciepaoc]r tap- 
posed to have been round between the theory and the fkct in the motion of 
the innar apsides, which about tlie middle of the last century occupied the 
three fliM anaiytts of tbe age. Tbe error was discovered bj themselves to 
have been their own in the process of their Investigation; and thia, like all 
the other donbta that were ever momentarily entertained, only led in each 
Instance to new and more brilliant triumphs of the system. The prodlgion* 
raperiorl^ In this cardinal point of the Kewtoolan to othw discoveriea 
appears manifeet npon examining almost any of the chapters in the history 
of science. Sncceasive Improvement! have, by exten^ng onr views, con- 
stantly displaced tbe system that appeared firmly established. To take a 
&millarlnstance— bow Utile remalnaof Lavoisier's doctrine of combostioa 
and acidification, except the negative positions, the subversion of the system 
of Statu 1 The snbatance having moat eminently tbe pn>pertl«fl of an add 
(cMorine) Is fbund (o have do oxygen at ail, while many snbstaooes abonDd- 
Ing in oxygen, inclodlng alkalis themselTes, have no add property wbatevcff; 
and wlthont the access of oxygenous ot of any other gas, heat and Same are 
produced In excess. The docrinea of bee trade had not long been promol- 
gated by Smith before Bentham demonstrated that his exception of nsnry 
was groondlt^a ; and bis theory baa been repeatedly proved errooeoos on 
colonial establishments, as well as his exception to It oa tbe oavlgBtion laws ; 
and the Imperfection of hit viewa on the nature of rent la undeniable, as well 
as on the prlndple of population. In theee aod such Instances as these U 
wouid not be easy to find in tife orlgfnal doctrinea the meana of correctlnii 
subsequent errors, or tbe germs of extended discovery. But even If philoso- 
phers finally adopt the undnlatoiy theory of light Instead of the atomic, it 
must be borne In mind that Newton gave tbe first elements of it by tbe well- 
known propoaltlon in the eighth section of the Second Book of the " Piin- 
dpia," the scholium to thai aecUou also Indicating his expectation that it 
would be applied to optical science; while H. Blot bss shown how the doc- 
trine of fits of r^ection and transmissian tallies with polarization. If not 
with undulation also. But the most marvelloua attribute of Newton's dia- 
coverlee is that In which they stand out prominent among all Clie otha fbaia 
of scientific research, stamped with the peculiarity of his intellectual charao- 
ter; the; were (theh- great anthor lived before his age) antldpating In part 
wbot was long after wholly accomplished, and thus unfolding some thlnga 
which at the time conid be but Imperfectly, othere tiot at all comprehended, 
and not rarely pobltlDg out tbe path and aflbrding the means of treading It, 
to the ascertainment of truths then veiled in darknees. He not only enlarged 
the actnal dominion of knowledge, penetrating to regions never before ex- 
plored, and taking with a firm hand nudisputod poaseaalOD; but be showed 
how the boDuds of the visible horizon might be yet ftirther extended, and 
enabled bis suceossors to occupy what he could only descry ; aa tbe Ulusliloua 
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diBCOverer of the neir irorld made tba iuluibltaiiu of the old cast their cyoa . 
over lands tod seaa tui disluat fVom those he hod travened; landi and leai 
of which they could tona to themsolTea no conception, any more than they 
hod beea dble to comprehend the coorae by which ho led them on his grand 
eitterprUe. In this aohleiement, and in the qoolitlea which alotte Dude It 
poeiiblc, ineihaostible rertlllty of naourceB, patience unanbdnsd, cloae med- 
itation that wonld miStt no distraction, steady determination to paisoe paths 
that leomed all bnt hopeless, and onflinchim; courage to declare the truths 
they led to, bow Ar soever removed fhim ordinary apiH«bensi(Ki, — in these 
chaiacterlstlcs of high and original genius, we may be permitl«d to compare 
the career of those great men. Bat Cohunbus did not Invent the maiiner'a 
compass, as Newton did the Instnunent which gutded his coarse, and enabled 
him lo make his discoveries, and liis ancceMors to extend them by dgseiy 
fbllowiog his directions In using it. Nor did the compass saffloa to the great 
navigator without making auj observations, tboogh be daced to steer with- 
out a chart; while it \s certain that by the philosoplier'i instrument, his dls- 
cOTHriee were extended over the whole systain of tlie nnivuse, determining 
the maatieB, the forms, and the motions of all its parts by the mere Inspection 
of abstract calculations, and formnlas anaJj^cally deduced. The two great 
improvements In this instrument which have l>ean made — the calcBloi of 
variations by Enler and La Grange, the method of partial dlHereaces by D'- 
Alcmbcrt— we haveevery reason to believe were known, at least lu part, to 
Newiou himself. His having solved an laopeiimetrlcAl problem (finding the 
line whoae revolution forms the solid of least resistance), sliowi cleariy that 
he must have made the coordinates of the gcuenuiug curve vary, and his 
construction agrees exactly wUh the equation given t^ tliat calculus. That 
he must have tried the process of integrating by parts In attempting to gen- 
eralize the inverse problem of cential forces before he had iccooraa to the 
geometrical approxjmailoa which be baa given, and also when he sought the 
means of ascertaining the comet's path, which he has termed by far the most 
difflcull of problems, is eminently probable, when we consider how naturally 
that method flows from the ordinary process for differentlatliig compound 
quantities, by supposing, each variable la succession constant ; in short, dif- 
ferentiating by paiU. As 10 the calculus of variations having substantially 
been known to him, no doubt can be entertained. Again, in estlmathig tha 
ollipUdty of the earth, he proceeded upon the assnmptian of a proposlliou 
of which he gave no demonstration (any more than he had done of the iso- 
perimetrical problem) that the ratio of the centrifugal force to gravitation 
determlnea the eltipticity. Half a century later, that which no one before 
knew to tie tme, which many probably considered to be erroneous, was exam- 
ined by one of his most distinguished followers, Macluirln, and demoiutraled 
most sads&ctorily to ba trae. Newton had not ftdled lo perceive the neces- 
sary effects of gravitation la prodocing other phenomena beside the regular 
motion of the planets and tlieir satellites in their course round (heir several 
cenbve of atBactlon. One of these pbenomeuA, wholly unsuspected befbre 
the discovery of the general law, is the alternate movement to and ftx> of the 
earth's axis, fn oonseqnence of the solar (and also of the lunar} attraction 
combined with the earth's motloa. This libratiou, or notMitm, distinctly 
annoDoced by him as the result of the theory, waj not found by actual obser> 
vation 10 exist .till sixty yeois and upwards hadeiapsed, when Bradley proved 
the tact The groat discoveries which have been made by La Grange and La 
Place upon the results of disturbing fbrcea have established tbe law of perl- 
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odlcal Tftrlatlou f^ ortiiM, which mcuim tbe BtaMit; of the BjBtcm by pro- 
■eribing a maximtm and a nR'miiium amoimt of deviation ; anil Ihts is not a 
contlltKenl, bnt a ner«sBiuy trntb, by ripMouB demonstntion, tbe inevitable 
molt of Qudonbted doia in polni of fact, tlM eccentricitlea of tbe (wMt8, the 
dll«ctkiD« of the motloitl, and tb« moTement In one plane erf' a certain post- 
ticMi. Tlial ironderAil proposldon of Newton, which, witb his corollBiiM, 
mmj i» (aid to glT« tbe whole doetiine of diitiuUng fon«e, lui been little 
mon than apfdled and extended by tbe labora of moceedhig geoeutridana. 
Dideed, La Flaoe, atniclc with wonder al one of liii compreheiuive i^nend 
■lalinmiim mi tflMortiing tbten in another propoaition, liaa not hesitated to 
aaaert that It contains tlH germ of IiK Gnutge'g oeMvated Inquiry exartly a 
waW ry after tbe " Phndpia " was glren to the worid. The wonderful pow- 
en of geneMliUkdon, combined with the btddneaa of aerer shrlnkint; from a 
condmdon that leemed the legillinate reanltof IiiainTeatlgatloiu, — bow new 
and eren Hartllnf; soever It ial(^t appear, — waastrlkiDgiy Ehown In that 
meinonUe inference whlcb be diew frtan <^)tical pii^ioniena, that the dia- 
mond Is " an nnctnom sabslanee eoagnlUed ; " sabseqoent discoverlea having 
|m>ved both that snch snbstancea are carbonaceous, and tltat the dlatnond Is 
crystaniied carbon ; and the fOundaUonB of mochanicaJ chemisRy were laid 
l>y bhB with tbe boideM IndocHoa and most feiicltons anticlpattons of what 
has slnM been effected. The eolotton of tbe Invene problem of dlstnrbttig 
fbrCMhasledLeTerrlerHid Adams to the discovery of anewplanet, merely 
by dednctiom from tbe manner in wlikh the nodoni of an old one are 
■flbcted, and \XB ortilt has bemso calcolated that observers conldflndit — 
Bay, ita disc, as measured I>y them, only vaHee 1-1,000 of a degree ftom tbe 
amount given by tbe fiieory. Moreover, when Newton gave Ilia estimate of 
the e«rtb's density, he wrotd a century before Hashelyne, and by meiatiring 
the Ants of gravitation In Ibe Scotch monntahu, gave the proportloa to water 
as 4*716 to 1 ; and, many years aAer, by experlmenu with mechanical appa- 
rams, Cavendish ( 1708) corrected Uils to S'4tj, and Baily, more recently (1S12), 
to 9'68, Newton having given tbe proportion as between five and six times. 
In theae Instances he only showed the way, and anticipated the resnlt of 
flitore tnquiry b? bis fbllnwera, Bnt the oblate figure of the earth aCfordsan 
example of the same kind, with this diflbrence, tbatliere he has hfanself per- 
IMad the discovery, and nearij completed the denumstratlon. Frota the 
mntoal gravitation of tbe particles vrUob form its msss, combined with their 
motion round its aslB,bedednGedtJ!iepr(q>osltionihat It mnst be flattened at 
the poles ; and he calculated the )»apoTtion of its poiar to Its eqnat4»lal diam- 
eter. By a moat refined process he |E;ave this proportion upon the b apposition 
of the mass l>elng homogeneous. That the proportion Is different in conso- 
qoence of the mass being beten^eneons does not In the least affect the sonnd- 
ness of his condnsion. Accnrate measurements of a degree of latitude in 
tlie equatorial and polar r^ons, with experiments on tlie force of gravitation 
in those r^ons, by the diSerenl lengths of a pendnlmn vfbrsting seconds, 
hare shown tluW Uie excess of tlie equatorial diameter Is about eleven mllea 
lees than he had deduced It fWnn the theory; and tbni ttiat the globe Is not 
bomogeneons. Bat on tlie assumption of a flold mass, the ground of his 
hydrostatlca] Investigation, his proportion of !B9 to S30 retnalni nnsbsken, 
wid Is precisely the one adopted and reasoned fh»n by I« Bace, alter ail the 
improvements and bU the discoveries of laler times. Surely at this wo may 
wdi stand amazed, If not awe-strnck. A century of study, of bnprovement, 
of discovery has passed away, and we And La Place, master of all tbe new 
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M of the ca]culn>, end occnpying tbe belgtiU to wlilcb the labon of 
Kuler, Clklrant D'Alembert, and La Giange bare enabled us to ascend, adopt- 
ing the NewtODlao ft«ction of 1-230 as the accurate aolatlon of tbii ipecnla- 
tl<re pmblem. Neir admeasnnmenti hsTe been Dadertaken apoa a rast Male, 
patronlied by tbe mDnlficeDce of riral GoicnoientB, — new expttimeuta hare 
been performed wltfa approred qtparatos of exi»edlHg ddkacj, — ueir obaer- 
vationa hBTe been Bccnmnlated wllk glasae* fteexeeedli^ anf powen poe- 
MMed bj Ae ntooroea of of^ba Id Qm daji of Um to whom the idtaeB of 
<^ca, a«wdlBid;iiainka,oir«tltB«iigiB,— tbe tbocaj and fact bare thni 
been compared aiKl reconciled togelb«r In mace perfect harmony; but that 
theoi7 hai remained nntanprared, and the gitat principle of gmTttatlon, with 
most sobUme resiills, now atands In the attllode, and of the dimensions, and 
witb the symmetry, which both the law and its application receive at once 
from the migbly hand ot lis Immortal anihor. Bat ttie oontanplatlon of 
Norton's discoTeries railed other feelingB than wonder at his natcfalesi ge- 
nins. The light with which It shines it not more danllng than naenil. The 
dUHcnltles of his conrae, and Ills expedients alike coploni and refined for 
Bnimoimlliig them, exardse the ikcultieB of the wise, irtiile commanding 
Uieir admiration; bat tbe nenlti of InrestigBtiMiB, oflea abetctiM^ are tmtbs 
•o grand and comi»eheDsive, yet so plain, that they both captirate and 
Instruct the simple. The gratttnde, loo, which they inspire, and tbe Tenem- 
tion with which they encircle lils name, far from twding to obstnict ftatnie 
ImprOTement, only proclaim hlsdbelples theiealoag because rational ibllow- 
ei> of one wboae example both encouraged and enabled fata gDooeasor* to 
mahe further progreas. How nnllke the blind derotton to a master which 
for BO many agw of tbe modem wwld panlyied tbe eueiglei of the hnnuoi 

" Had we sHQ paid that bonuge to a maw 
Whieh only God ud natarejonly elalB, 
Tha W«rtern Hu had b«D our ulnuM boud, 
And poets RUl might dream tbe nu was dnnrBtd, 
And all the atan that ahlaa In Soutbem sUu 
Had been admired by none bat savage eyuk" 

JIOT let It be Imagined that the feelings cxdled contemplating the acUeve- 
meulB of this great man are in any degree whatever the result of nsLtkinal 
partiality, and confined to (be country which glories in having given him 
birth. The languBgo which expresses bor veneratlMi Is equalled, perhaps 
exceeded, by that in which other nations give utterance to thelts ; not merely 
by the gener^ voice, but by the weU-consldered and well'Informed Judgment 
of the masters of sciencs. Leibnili, whan ashed, at the Royal table In Berlin 
bis opinion of Newton, said that, " Taking mathematicians tVom the begin- 
ning of tbe norld to the dme when Newton Uved, what he had done was 
much the better half." " The PriiKt'pia wlU ever remain • monument of 
the profound genius which revealed to us the gieaieat law of the universe," 
are the words of La Place. " That woA stands preeminent above (^ other 
productions of the human mind." "The discovery of that simple and 
general law, by tbe ((reatness and variety of the oltjects which it embraces, 
confers honor npoa the intellect of man." La Grai^e, we are told by 
Delambra, was wont to dcacriliu Newton as tbe greatest genius that ever 
existed, but to add how fonunate he was also, " bocauae there caa only once 
be foond a system of tbe unlvetse to estabUsh." " Never," says the father 
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ot the Inatitate of Fimnce, one filling ■ hnge place amwig tbe moat Bmlnent 
of membeis — "Saver," kM H. Biot, " wm tbe lopramacyof ialolloct so 
Jnitly eatobllihed and bo itillj conibued; In math«aiMical and in expcri- 
nenial Kisnce without an eqnal, and witboat an example, combining [be 
genhu fbr both Id la hlgheat degree." ThaPriatipia be tenna "lbe|;reat- 
e« work erer tnoduMd by the mbtd of nian;" adding, in tbe words of 
Ualley, that a neaier approach to tbe Dirine nalore hu not been ponnllMd 
to mortals. "la Bnt gtring to th« worid Newtoo'i 'Ifathodof nnxlons,'" 
Mje fontioellB, " Leibnlti did like PrametheDs ; be stole Are tma Heaven 
lo IMMDW It npoa men." "Doea Newton," L'Uopltal aaked, " Bleep and 
wake like othtc men? I Agaie blm to di^b^ b« a ceketlal genios, entiielj 
dlaengaged rtom Diatter." To bo renowned a benelkcior of the worid, thna 
exalted to the MUeat place bj the common consent of all men, —one whose 
lilb, wUhont the IntermlMion of an hour, wa« passed In the search after 
tratht tbe most important, and at whose bands the human race had onlj 
lecelred gaoA, aettt eril, — no memorial has been talsed bj those notioaa 
which awted BBtues to tyrants and conqaerars, the scou^tes of mankind, 
whose line were passed, not in the pmsolt of truth, but the practice of 
fttlMhood, — across whose lips, if truth BTer dianced to stray towards some 
aelfldi end, it sorely failed to obtain belief, — who, to slake their insane tUiM 
of powat or of preeminence, trampled on all tbe rii^hts, and squandered the 
Uood of their ibUow-crvatorel, — whose ooune, like lightning, blasted while 
it daatled, — sod who, rererstaig the Boman Empenir's noble regret, deemed 
Sie day lost that saw the ama go down upon their forbearance, no victim 
decked, or betrayed, or oppressed. That ihe worBhippen of incli pestilent 
e^dna should oonseeraie no ontwaid symbol of the admliadon they &«ely 
conibssed to tbe memory of the most illnatrloTia of men. Is not matter ot 
wouderi but that his own conntrTmoD, Justly proud of having lived In his 
time, should have left this duty to their sucoeesors, alter a century and a 
half of professed vsneratian and Up-bomoge, may wall be deemed stnuge. 
The inscription npon the cathedral, tbe masterpiece of hla celebrated IHend's 
arcbllectnte, msf possibly be applied in defence of this neglect: "If yon 
■eek for a moaument, look around." If you seek fbr a monnment, lift np 
your eyee to the heavens, which show forth his fame. Nor, when we recol- 
lect the Greek orator's exclamation, that the whole earth la the monnment 
of tllustriouB men, can we itop short Of declaring that the UniverBe Itself is 
Newton's. Yet, In raising Che statue which preserrea his likeness, near the 
place of his birth, and on tbe spot where his prodigious faculties were nn- 
Iblded and trained, we at once gratify onr honest pride as eiOwns of the 
same stale, and hnmbly les^ onr grotefol sense of the Divine goodness 
which deigned lo bestow upon our race one so marvetlonsly gUled to cora- 
prehend tlie works of infinite wisdom, and to make all hia stndy of them tbe 
sonrce of religions contemplation, both phOoaopbleal and snbuine. 

CAHP-S lUFBOVED LUTE-BOAT. 

The boat la thirty feet long, eight tetit beam, and four fMt bold, and 
dedied over, so that it can be entirely inclosed, and the occupants protected 
ftom the wMhing c^ the sea, when required dtaiug a storm or hexvy blow, 
I9 means of a water^ght batch. It Is propelled by means of a propeller 
irheel, worked with a crank by the inmates of the hold, and can be driven 
at B speed of six to eight milea per hour with less effort tlian would l>e 
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required to more It at tbs same rate irith oan. lu capodt; U Bndi that 
fifly persons can be seated In the hold, while thirtf more may be lashed to 
Bud BDslalned upoo the deck,— giving it « gteater capttdt; fw eavliig life In 
case of shipvTeck than any other imiooreinent yet bron(;ht before the 
public. It la provided irltb wstcr-tanks and btead-Jocken of Boffident size 
to roeet the wants of a full load of persons under any ordinary drcnm- 
stances. The all-chambers In the stem asd stem would keep It bnoyNit, 
even If it were store In, aad cause it to right itself in case it should be over- 
turned. Saoyoncy is Airther promoted by a bag of cock attacbed to the 
■Ides below the gunwale, which also serves as a fender to prevent injury to 
tbe boat shoald it be throwa ■gainst tlie side of a veeael Id a heavy sea. 

The hold of Uie boat is divided into two oompartmuita by a bulkhead, 
through which an aperture is made for entrance to the rear compartment 
taaa the ftvnt, should it he necessary to keep the main hatch closed during 
a heavy sea. By this means the boat Is pierented ftom, being filled with 
water ^ille loading In a storm. 

The boat may be lowered Into the water ftom the vessel with perfbct secu- 
rity, even during the running of the heaviest sea, and instantly released 
from the davit-hooka by means of a novel eye-bolt, InTeoted by Mr, Camp. 
The peculiarity of this eye-bolt consists in having the upper part, against 
which file fUl-hook bean, made ^vaMe upon a pivot and sustained by a 
catch, which can be removed, even under a heavy load, so as to tdlow the 
hook to be itoed by a sU^t effort on the part of a person operating both 
bolts at the same time, thus setting the boat adrift upon the water with per- 
fect selMy. The advantages of having a boat entirely Inclosed, so aa lo 
protect lis occupants from the wash of the sea, and provided with means of 
propulsion to enable It to be navigated to tlie ahore fVom the wreck, am 
apparent. In heavy weather It may be steered fh>m below deck, there being 
a small raised hat^^h, whh a window In front, for observation ; and a binna- 
cle, compass, and all tbe reqnisltea tot navlgMing tbe craft in any direction. 
Va addldon to the propeller, a mast and sails an lashed to the deck, ready 
for use in faTorable weather. 

NOVEL 8TEAHSHIF. 

A Steamship of most remarkable ftirm and construction is now in the pro- 
cess of completion at Baltimore, by Meases. Hoss & Tliomsa Winans, the 
well-known engineers. The form of this vessel is so different trtaa any hith- 
erto conatrocted, that it is not an easy mattra to describe its pecoUarities. 
PremlaiDg, however, that its shape is like that of a cigar, sharp at boUi raids, 
and one hundred and eighty feet long, and ilsleen feet In diameter in the 
centre, unbroken In Its continuity, except by the wheel-house, which passes 
around about six feet of its entlro centre, aljove and below the water-Una, and 
over the top as wedl as under the bottom of the vessel, — tbe fbllowing simple 
description may be ondetstaudable : 

Take two elongated and sharp-pointed sngar loaves, and place them but- 
ends together; put a stick through the centra of the two bnt-ends, which 
, Imagine to be the shall of the water-wbeel, which passes into the two sugar 
loaves, and Is driven by engines at each end of the shaft. Thus it will ba 
seen that It is two entirely separata vesaela, united only by the shaft of the 
water-wheel, and by the wheel-house, whitji is built completely uoond tbe 
vessel, extending about three feet on each side of the wheel, and raised about 
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three feet, trith open etdcs below the wftter-Ilnefbr the water to pfWiOnnigli, 
rnnd connected with (hs veseel by nprij^bt platra of boUer Inm. HavinK got 
thni fkr, InaRfno the hnb of the wheel which li to be placed oa the abaft 
between the two sngar loarei to be ezactlj the aim of the bat-ends of tbe 
loaTGe, wltb twelre Iron flangoi, or sciewi, fkatened at eqnal diatance* on tbe 
onter edge of It. It will thne be >een that tbe wheel tona» tbe centre of tbe 
body of the rewel, and rerolTei traniTeraely; the twelre flanges on the edge 
of ft being the propelling power. When In tbe water, with her englnee, coal, 
■nd ft«l)cbi, one-half of the flsngea on the wheel wOl be all the time In the 
water, and with ninety revolatlons per minnte some idea of Its propelUnj): power 
may be Imagined. The veuel has no dock ; bnt on the upper BORment of the 
tubular garface there an xangwi^B, to pan downward Into the two aectknu, 
ntrronnded by tron raflli^, which extend on either side about thirty ftet (him 
the centre. With the exception of the two smoke-plpea and TentUators, 
Qteaa are all the oater worfci that win be vialble. — AiMaun AmeHeait. 

tSTBSX, SHIPS, 

In 1830^ Kr- Ewatd Biepa obtatned a jMtent in EngUod tbr certain im- 
provements In refining steel, which consisted, malnlj, in inbjectlng bars or 
lumps of raw or erode steel to tbe action of h«at for abont four hoara, in » 
ftimace closed to the external Mntosphere, the temperatore being kept ailuto 
below the melting-point of the steel. By tills method of operation, car- 
bnretted hydrogen and oxide of carbon are developed In the Oinuce in 
abondaoce, wliiie tbe oxygen of the air is entirdy prevented from acting 
iQNHi the steel,— the voAii% door of the furaaoe, etc, being ear«fDily luted 
for this pnrpofe. 

This patent, anys ttie London Mechanics' Hagatlne, which was pennitted 
to remain in abeyance tor some time, has lately been woriud with voy 
bemflcial peeolla by Hr. William Oay, oC the Ueimy Iron Works; the steel 
prodoced by meani of it having been fonnd to possess a very fine nniform 
gTBln, and to be pecnllaj-ly gnliabte for the plating of ships. A new auomec 
of ITO tons, named the Bainbow, Intended for the Niger expedition, has been 
recently consimcted of platefl of this steel, of tbe Ruilowlng dimensions: 
Lenj^lh, 130 feet ; beam, 16 feec Her engine la high pressure, and of 60 horse 
power, working np to SOO horso power, Indicated; and the bollan, which 
have also been mode of Hr. Clay's aleel platca. have been proved np to 300 
ponnds on the aquare inch, though they will only require to l>e worked at 50 
pounds to 60 ponnds. The advantage of employing this material over tbe 
ordinary Iron plates Is, that, with about half the thickness, they are sold to 
give equal strength with the beat iron boiler-plfttee, so that veaaela are able , 
to be conetmcted of considerably lighter draft of water than fbnnerly, — a 
result which la likely to be of Incalculable b^eflt In the navigation of the 
(hallow rivets of AiMca and India. It will i>e remembered that Dr. living- 
stone took out a small steam yacht, the plates for which were formed of the 
patent homogeneons metal manufactnred by Mesara. Shortridge and Jessop, 
of Sheflleld. The advantage claimed for the Rfepe steel is, that, while pos- 
BOBsIng equal strength and adaptability for the pnrpoaea of shlp-bnlldlng, It ■ 
can be more economicaJIy produced. Indeed, It Is said that tbe process of 
manufacture is so simple, and the coat so little In excess of that of ordinary 
Iron, that, by the aaving of weight In the material, as compared with Iron of 
equal strength, it will become absolutely cheaper. Apropoi, of the strength of 
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tbe fte«I, we maj eUte that recent experimeDt», made by Mr Clay in bssUng, 

at the Liverpool Corporation chain-pro vln); macliino, Boiae samples of stoel 
ban maDol^ctured at the Heree? Works, showed that their average tensila 
itKOgth was 160,832 per aqoare Inch, while the strength of Rtusian iron la 
only 62,644; of English rolled iron, 53,532; Lowmoor, 96,103; American 
hammered, 53,913 ; of tempered cast steel, 130,000, titc. 

DfFBOTEHIIBTS TS STGAM-OAUQEB. 

The only iteam-gaugea known ten years ago, were the merciuy-(;aii^, the 

air-gauge, and the plsioft-gaoge fyr loMiootiTes. The flnt is costly and 
cumbersome, lU length Ibr measuring 130 pounds pressure being 27 feet. Tbe 
second breaks easily, the divisions are small, and ascertaining tbe pressure by 
looking at the instrument is a, woik that ordinary flremen caiefully dispense 
with. A piston pressed by sieam against a spilng U unreliable, on account 
of McUon. In June, 1819, Eugene Bonnlon took out a patent In France for 
a spring-gauge, in which the pressure of steam Is Indicated by a band on a 
graduated dial. Inside the case Is an elastic metallic vessel, so shaped as to 
change its f<»m when steam is let In, and It Is united by a proper mechanism 
to the hand whiclTpoInts oat the result. The great superiority of this gauge 
over former ones Is obvious.- No liquids are used; there are no julnta, con- 
sequently no leakage. The gauge is cheap and compact, and Its indications 
are read at a glance from any part of the engin6.iT»ni. This inatmment 
carried the highest award at the great London exhibition of 1831, and In the 
■ubseqnent year was patented in the United States, and the patent bonglit 
by Ashcroft, nnder whose name it is generally known. The claim read thus ; 
" I clttinx the application of carved or twisted tubes, whose transverse sec- 
tion dlffbrs from a circular form, for the constmcUon of instruments for 
measuring, indicating, and regolaiing the pressure and temperature of 
fluids." 

Since 18SS abont twelve patents have been granted for dial-ganges. In 
which the elaatlc vessel was different from Bourdon's. Cormgated Disks, 
made of steel, or dlaphrams made of India rubber, are the main feature In 
most of them. The Srst substance Is destroyed by rusting, especially where 
sea water is used. India rublwr la a stUl shorter time tmdei^oes internal 
chemical chnnges, and requires to lie renewed. In a steam-gauge patented by 
Victor Beaumont in 1854, and recently perifectod, the aim has been to embody 
all the qualities of Boordon's by using an elastic vessel of brass closed on all 
sides except that of the boiler, and to avoid the vibrations of the hand or 
pointer reanltiog IWim the momentum of the tube, held by one end, fbr each 
jerk of the locomotive to which the gauge is attached. To obtain this 
result, the elastic vessel Is formed of flattened hollow spheres, communicating 
together; one side of each sphorela tnnied Inside, so that, under the preesnre 
of steam, one part Is extended and the other Is compressed. The regularly 
diminishing motion of the attended parts is thus compensated tiy tie regu- 
larly increasing motion of the compressed portions, and tbe graduation is 
perfectly nnlfonn for the range of the gauge. Large enrfhces are thns 
exposed to the action of steam, which acts in consequence with a groat deal 
of power; beside which the eflfect of momentum is so inslgnlllcanC, that the 
gauge may be struck with great force on the table without the pointer 
vibrating in tlw least. 
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IHFBOTBD BTEAU-DOtLEB. 

A patent for an ImproTed rteun-boUer hu recently been iMoed to Wm. 
G. NorriB, of PhlladetphU, the «weiitial featnre of whicb Is a cIoMd dumber 
between the flre-box and tabe-sheet, for tbo pnrpiMe not only of preventing 
any combiution going on In actual contact wllh the tubes of the boiler, but 
alio for tbe purpose of equalizing the heat before It leachM the lnbc«. 

Tbo advantages claimed for this tbrm of boiler are : llghtnesa, simplicity, 
and the economical eonsumptlon of anthradtfl and blcnminoiu coal, wiUioot 
emlctlni; smoke, aparke, or gas; a greater amonnt of heating surfhce than la 
obtalnol In a boiler of the ordinary construction; ^e flrc-box, being placed 
over the axles, may be much longer than 'usual, to Insure sufficient grate snr- 
Aice, while tbe distance fh>m the centre of the bockdriver to the centre of 
the tmnl trunk-wheel remaina shorter than In the ordinary locomotive — a 
good arrangement, it is said, fbr short curves. There is no overhanging 
weight, as the adhesion isallnpon the drii-ere; and, as the centre of gravity 
Is no higher than common, the engine will pult more in consequence, we are 
Informcil. In ten-wheel engines the arrangenient of the machinery Is the 
same as in those oT eight wheels, having a t\ill etroke-pump fVistcncd to the 
main frame, beCvreOQ ftant driver and cylinder, while the main rod connects 
directly to the fiont driver, thereby dispensing with the snperflnons fHctiou 
of " spade handles " or combination stnb-ends. 

ITITS'S AUTOMATIC BOILXE.FEEDEB. 

The want of a machine which will supply water to boilers, working Inde- 
pendently of any other pov«er, and regulating the supply by the ainoant 
evaporated, has long been felt. It is, moieovcr, often desirable to use steam 
for various purposes, without the oecoasity of running an engine Solely as a 
means of working a pnmp for supplying the boilers. To attain this result 
much tabor and akCl has been ex[>eadcd, but, thus far, witb apparently little 
sucTOss, inaamaeh as the pump substantially ns arranged by Watt is nnl- 
Tcrsally in use. 

An arrangement, however, rocontiy put in operation hy B. Fitts, of Wor- 
cester, Mass., merits attention. The principle Involved Is, to draw water 
ttom the well or reservoir, by means of a vacniun produced by the condensa- 
tion of Bleom, which water is sutiseqnently forced Into the boilers by the 
pressure of steam on its surface — thus dispensing with the pump and all the 
apparatus necessary to drive it. 

The machine consists simply of two chambers, each holding six or eight 
gallons, two valves, an apparatus to change the valves. Bod the pipes neces- 
sary (br conncetlng tbe boiler, reservoir, etc. The arrangement Is double 
acting — one chamber filling with water while the other Is discharging Into 
tbe boiler. The steam, also, which Is nsed to force the water contained in one 
chamber Into tbe boUor, is afterwards discharged inw tbe other chamber, 
and there condenses and heats the vrater contained in the chamber; the 
valve is then changed, and the heated water Is forced Into the boiler. The 
other chamber, at the same tJme, being in connection with the water reser- 
voir, is filled with water, by reason of the vacuum produced by the conden- 
sation of the steam prevlonsly contained In it. There is also an Indicator 
attached, which ingeiUonsly rasters the whole amonnt of water supplied. 
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SILTRK'S MATtr vP. GOVEBKOC 

The ordinary ball^pDvcmor was invented by James TVatt Hi a part of the 
steam-engine. In tfiis inslntmont two heavy baits attached to the extremities 
of (wo rods, articulated at their other end with a vertical shad, are mode to 
rotate with it, receiving motion, ^m tho engine. Centrifngal force is thus 
produced, vhlch overcomes graritj and forces the balls to separate and go 
npJD a circle to a distance proportional to tho velocity of the machine. The 
balls and rods are properly connected with a throttle-valve in the sleam-plpo, 
so that this ia wide open when the velocity is small, and entirely closed tho 
moment a velocity is reached tieyond which it is not desirable lo go. This 
Instrnmenl, depending on gravity for its accurate action, cannot be used on 
board a ship, where tho rolling and pitching woold throw it in an Inclined 
position, In which the weight o( the balls woaid make it act at tho wrong 
time. Mr. Thomas Silver, of Philadelphia, obviates this fantt by adding two 
more balls to equilibrate tho two Qrst, and by substituting the action of a 
spring to that of gravity. The four balls of equal size are attached to two 
rodj working on a pin through the centre and through a small shaft. A. 
movable sleeve on this shaft is connected with the two rods half tmy between 
the balls and the centre pin, and an attjustable Bt«el spring pushee or.puils 
constantly on the movable sleeve, in the proper direction to bring the foor 
balls close to the shaft. The movable sleeve is connected with the valva. 
This ioatrnmont Is of great service to paddle-wheel steamers, as in a heavy 
sea itfrcqneatly happens that one wheel is entirely out of water, when the en- 
gine acquires an undue velocity, techulcatly called" racing," which, suddenly 
checked by the reimmerston of the wheel, may result in Ibe breaking of the 
shaft. But it is of a much greater import for propellers. In these ships the 
screw is as often brought out of water by a heavy pitch, and as theie is no 
other wheel in the water to resist tho power in a measure, the increase of 
velocity is enonooos. Two causes, Iheii, combine for breaking the shait — 
the first is, the sodden blow of the sea against the screw when reentering the 
water ; the other is, the side force exert«d against the shaft when the plane 
of rotation of a rapidly rotating body is suddenly changed. 

IHFKOVBBEHT IN PEOPELLEE EHGISES. 
Tho several direct-acting screw-propeller engines hitherto constructed are 
objectionable In the following particulars, viz.:-rThe horizontal cn<^ncB 
occupy too much space transversal; In the vessel to admit of being placed in 
the mn. The vertical engines pass through tho decks, and project so far 
above the water-lino as to bo useless for war purposes; and all approved 
double engines operate on cranks placed at right augles to each other, which 
fnvcrivoB as eriea of lioarings, much fHcliou, and liability to derangement from 
the shafts getting ontof Une. In addition to these imperfections, the extreme 
shortness of Ibe cranks, witti the attendant great friction im the crank-pins 
and journals, to say nothing of the heavy diagonal thrust of the connecting- 
rods, are serious defects in the direct-acthig screw-propeller engines now in 

To obviate these difficulties, that well-known able, and veteran inventor, 
John Ericsson, of hot air celebrity, has Invented a nsefVit improvement In 
■team-engines ibr working propellers, which consists in tho airangement of 
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tbetwo cyUnden of s doable engine In sucba manner that their base or bot- 
tom ranges with a plane poxalng through the axle of tbe propeller shaTt, or 
ueariy BO, In combination with a certain amuigemcat of rock-shafts, crank- 
jriiiB, and connecting-rods, for Imparting; motion from the plutona to the shaft, 
wbetebj' tho inventor Is enabled, flratly, to bring the cylinders nearer to the 
propeller shaft, and hence to economize space, and cowtruct the fhune of the 
engine of great strength and compactncsa. Secondly, to avoid the dlagonsl 
Ihmst and fHcUon of the slides, nnavolclable when tbe connecting-rod ia 
attached directly to the cros«-hoad. Thirdly, to operate the two connecting- 
rods nearly M light angles to each other, which enables the inv«Dlor to pro- 
daee a contfnnous motion with a single crank on the propeller shaft and a 
single crank-pin In common. Fourthly, to employ a crank on the propeller 
shaft much longer than half the length of the stroke of the piston, Iherebj 
diminishing the heavy preasnre on crank-pins and Journals which has here- 
tofore cansed bo much trouble by the overheating of the bearings, and at tho 
Mune time iHminiBi iing the strain on the engine l^ame. — Sdailific Amtrican, 

HVDBOSTATIC BCSKW-FBOFSLLEB. 

The Bonthampton (Eng.) Star, daily paper, describes the racoetsftd work- 
ing of a hydrostatic screw-propeller, or steamer driven without a shaft, and 
tays: — " All that would be reqalred fbr the largest ship afloat (liy the adop- 
tion of this inventdon) wooid be one horizontal steam cylinder, placed close 
to the bottom of the vessel, connected to one pnmp, also laid on the bottom 
of the vessel, close to the kelson, working fore and aft the ship without shaft 
or crank; and by fordng irater through tbe hollow screw-propeller, produc- 
ing a powerftil rotary modon, where only it is required, namely, in the screw, 
which can by this invention be driven continnonsly five hundred or more 
levolatlone per minute; and as the whole is fanmereed in a constant stream 
of cold water, ttiere Is no possible chaflce of heated bearings. Tbe water 
imroimding ft on all sides becomes a constant tabrleator. Tbe power of 
mancenvrlug tbe propeller fh>m the deck, no matter at what rate the ressel 
may be sailing. Is another peculiarity. 

OM BOILEK IHCBUSTATIONS. 

A series of papers on twiler Incrustations have recently been pabllshed in 

the London Engineer, by Mr. James Kapler, a practical chemist of CHasgow. 

The fbilowlng is his analysis of scale ^en ttom a boiler In which rivet 

water had l>een used: 

Carbonita of lime 79.0 

Bulphste of lime &8 

Feroxyd of iron 86 



Water.. 



The next analysts is that of scale taken trom tbe boiler of a steamer run- 
ning tietween Glasgow and Liverpool, in which no attention was paid to 
"btowIngoiT." The scale was composed of two layeis; the one (that next 
flte metal) was hard and ciyetalUtie, the other (or onter coat) was softer and 
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grannlar. The thickness of the whole cniBt was aXxnit three-eighth of &i 

8ulph»le of Ume BIB 

UsgncBiB i-3 

Sillm S-B 

Twaxji ot ina 3.4 

Sail 0.7 

Water of crjriUltizBtlon 7.7 

CarbomlOHld O.fl 



The next ttoalrsb wu that of ecale taken itain the same boiler, which was 
worked for the name length of llmo, as in the former experiment, but core 
woa taken lo " blow otF " re^nlarlj-. The scale In this caee was only one- 
Bixteenth of an inch thick — only one-sixth the tblclcDess of that formed 
when " blowing off" was neglected ; 

Sa)pbat« of lime M.e 

Magnaia 1.6 

Fenuyd of Iron 04 



These analf sea show that the sulphate of lime is the main ingredient of 

the Bcale deposited by sea water. They also afford v^y salisfactoir evidence 
regnrding the way to prsTent incruBiationg by care in blowing off the satu- 
rated water regnlaily. 

The following is the method proposed by Mr. Napier fm the prevention of 
Incrustations In all boileis. He anolyies the water to be used, and if found 
to contain only the l>i-carl>ona(e of lime In suspension, there JB no dlEBcnlty 
In preventing it (Vom forming scale. The okrbonale of lime separates ftem 
the naler at a high beat, and is kept suspended in the boiler widle the watn 
Is hot; but when the boiler Is stopped, it falls to the bottom in cooling, and 
and when cold ll hardens, adhercfi to the metal, and forms a crust. A boUet 
oaing hard A'esh water containing corbonaCe of lime hoe thus a thin layer of 
scale formed every nlgbt, ftnd at latt it acGunnlaws lo a (hick stony cmst, 
which almost prevents the passage of the heat A<om the Are to the water. To 
prevent gach scale, tbe plan to be adopted is simple. In about an hour after 
the engine Is stopped every evening, and when the An is cooled down, the 
engineer sbould blow off the water freely. This will discharge all the sedi- 
ment which has been precipitated, and prevent it hardeaing and adhering to 
the metal. 

Although this method of working boilers will prevent scale, if tlie water 
only contains carbonate of lime, it will not entirely euHlce to prevent Incms- 
tations when the snlphau of lime Is the principal ingredient in the water, 
because it does not precii^tate like the carbonate. Having by analysis dis- 
covered the quantity of the sulphate of lime in each gaUon of the water to 
be nsad as fbod, a sufficient quantity of the carbonate of soda is to )>c em- 
ployed to neutralize the sulphate and convert tt into the carbonate. The car- 
bonate of soda dissolved Is to ha fed regularly Into the boiler by a pipe con- 
nected with the wnicr feed-pipe. On land boilers, the carbonate of lime thni 



;.. Google 



51 AKKOjLL of BCKNTinO DiaCOTSBT. 

Ibnned ihonld be blown off eruy BTenlnit whsn the water hu cooled down; 
In marine boilers, the carbonate will float near the Btirfaee when Ibe boiler !■ 
working, and It ran be blown off by tbe snrfiun water-cock. Anj alkali will 
nentrallie the snlphate of lime In a Bteam bollei, bat the commoD orbonats 
<tf soda 1b the cheapest which can be UBed. Can, ho werer, most be exercised 
not to employ It or any other alkali In exceu ftn inch a purpose, as it has a 
lendenc; to Totatlllie with the steam. 



At a recent meeting of the Manchester Philosophical Society, Hr. Oraluin 
read a paper, in which he described the resnlta of exper^menla which be had 
made with a series of small vessels of eqnal sUe, the Ore being under the 
first, and the BaiDe-bed alone passing nnder the others. The evaporative 
power of the first was fonnd eqnal to 100, the second to 27, the third to 13, 
and the fourth to 8. A second set of experiments with larRer vessels, in the 
shape of boilers, corroborates these resnlts. The third scries of experiments 
were made with the view of determining ihevaluo of a soppleroentary boiler 
as a heating snrfkce, placed nnder tbe most favorable drcnmstances; tbo 
result showed an advantage of 15 per cent. 

Hr. Graham then detailed tbe resnlts of a nomerons set of experiments on 
evaporation, on the large scale, with reference to engine 1)oUeiB. These ex- 
peiWenta have extended over a period of several years, observations being 
made daily, and tlie results dednced (Kirn several handred recorded observa- 
tloni. Before beginning to register his resnlts, the boilers were in each case 
reset, «id by carefbl and contlnnoos experiments were pnt Into w^at waa 
fOnnd to be then their best condition for giving the best working resolt, na 
regards the sdmissioa of air. tbe draft of the chimney, tbe size of the flra- 
place, the disbmce of the bani fhnn the boiler, tbe thickness of the flre-bars, 
and of the flre itself, the ibrm of the flame-bed, fines, and bridges. Hr. Gn- 
ham stated that in tbe case of one boiler, the alteratlonB had been repeated 
at least 30 times for this purpose. The experiments with the boilers were of 
IShonrs dilratlon each, and nnmber from 30lo40 for each boiler. A perfect 
command was maintained of tJie draft, which varied fh>m 0-5 to 0-T In. pres- 
sure of water, and the temperature of the draft at the bottom of the chim- 
ney was generally sufficient to melt lead (612= F. ), but never rinc (773" F. ) 
Tbe conclnsions which Ur. Graham arrived at by means of theM experiments 
were the following: 

1. That the boiler asnally called the " Bnltwfly, or Fishraonth boiler," 25 
feet long and 7 feet diameter, will, nnder favorable, bnt what may be ^led 
ordliutry drcnmslances, give with the Worsley coal, for each pound of coal 
burnt, 8*20 lbs. of steam; or, not incladlng the heating of the feed-water, fVom 
60° to 312^ F., 9-67 lbs. 

S. The boiler ninally known as Jamca Watt's " wagon-shaped boiler," 33 
fL Q ins. long, aitd 6 ft. 6 1ns. diameter, wUI, imder similar circnmstaDces, 
give S' 80 lbs. of steam; or, not Includii^ the heating of tbe feed-water, IVom 
60° F. to 212= F., 10-26 lbs. of steam for each pound of coal burnt. 

3. The plain cyllndricaJ boiler, with flro-place nndemeath, 42 feet long and 
6 feet diameter, will, under similar circumstances, give 6*20 lbs. of steam ; or, 
not biclnding the heating of the feed-water, from 60° F. to 212° F., 7-23 lbs. 
of steam for each pound of coal burnt. 
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4. The boUer vitb two Internal flre-placea joined lato one Intenuil flne, 
knoim ID the nelgliborbood of Hancbester as the " breeches boiler," 33 ft. 
long and 8 ft. diameter, will, under similar dccnnutancM, give SiK) lbs. oC 
iteam; or, not indndiag tbo heMing of tbe ftod-WMer, fh>iD 60' F. 313° F., 
0'68 lbs. of steam for each pound of coal barnt. 

5. That a sopplementaiy boiler, under very favorabia circoingcutCM, gives 
• saving of 15 per cent. 

6. That fiue» round a Ixriler, when cleaaed out, aod the sidea of the boiler 
scraped once a week, will give a aavlng of about 2 per cent. 

7. That a difference in the setting alone of the same boiler mt]' produce a 
difTorcnce in Ibe result amounting to 21 per rent. 

S, That the difference between a good-shaped boiler, propeil; set, and a 
bad-ehapod boiler, Improperiy set, bat both clean and in good order, may . 
amount to as much as 43 percent. 

9. That a diUbteiico in firiog only will prodnce a diSbrence in the result 
of 13 per cent. 

10. That the smallest loss by smoke burning, or by the admission of coM 
■ir, either over tha fbmace door or in fhmt of the Inidge, or at tlte back of 
the bridge, has been 17 per cent. 

11. That the loss Brising ftom a scale of sulphate of lime, of not more 
than one^lxteenth of an inch, amounted to 14'7 per cent. 

IS. That neither wet coal, nor cool which had been out of tha pit thiM 
years, nor wet weather, nor a variation of temperature In the atmosphere 
from 40° F. to 70' F., {otKlDced any appreciable difference of result. 

13. That windy weather gave a good result. 

14. That a comparatively thii& and hot Sre, with a good draft, uniformly 
gave the beet results. 

15. That the difference in the results obtained with dlFTerent coals, alt 
fiom the Immediate neighborhood, amounted to a loss of 11 per cent. 

16. That tbe same coals, reported to be fii>m the same pits, will vaiy in 
flioirrMulta to the extent of 6 per cent. 

.17. That when a boiler is worked solely (br the purpose of beating by 
means of its steam, dye-vessels, soap^dstenis, etc.. If its available power, 
with the steam at a pressure of 2 1-2 lbs., be taken ai equal to 100, then at 7 
lbs. pressure its available power will be 120, and at 10 lbs. pressure it will be 
130; the same quantity of coal being consumed In each case. This surpris- 
ing result, at present unaccounted for, may be thus stated : — That the same 
weight of coal consumed In the same nomtwrof hours wHl work ten dstem* 
at 2 1-3 lbs. pressure, twelre clMems at 7 lbs. pressure, and thirteen dstems 
mt 10 lbs. pressure. 

IS. Tliat while we may reasonably look for fmprorements in Out eoiuDue. 
tion of the fir^^lace, in tbe form <rf' boiler, in the addition of separate sup- 
plementary heating surface, and bi cteanllness, and may thereby affect a great 
saving in tbe consumption of coal, we cannot, at the same time, expect much 
savhig from eitensiou of flue space, when coated with soot, or for greater 
length of boiler than four times the length of the fire-place. 

Mr. Grabam stated in addition, that in consequeuce of the nnlform low 
reeulls obtained by evaporation fhim boilers and flues open to the atmos- 
phere, which, according to his experience, never rise higher than fhim 9'5 
to 8-0 lbs. of steam for each pound of coal burnt, also fWnn the ii 
retults obtained with Increase of pressure, and apparently due to tiiat c 
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dltion. lie la disposed to snggeal that tlio rato of omporation of water per 
pounil of coal increases with, and bears some ratio to, Increase of pressure. 

With regard to tbe deposition of sulphate and corbonato of lime and mnd 
In boilers, Mr. Graham stated tliat he had experimented, iritb more of less 
Buceesi, with caustic aoda, quick-lime, muriatic acid, soap liquor, sawdust, 
spent madder, and logwood chips. Two facts in particular were noticed as 
regards the londenc; of hard water lo"scale": 1. That the sidphale of 
Ihne separstea from the water when In contact with the bottom of the boUcr, 
or with other substancei, anch aa sawdoM or other roateriala floating In the 
water; but that no precipitation takes place until the water has been concen- 
trated, by continued evaporation, down to the state of a saturated solution, 
or to that point which maybe termed the "salting point." 2. Tbatoarbon- 
ai» of limt and mad are principally liberated In the body of the water, and 
hsTe but little diaposition to adhere to the boUor, unless cemented by the 
Bolphale of lime. 

Practically, therefore, it has lieen found that no scale of any ronscqucncfl 
will be produced on engine boilers, even with such hard water and haid firing 
as Mr. r.ruham has been acruslomed to, if 100 gallons of the concentrated 
liquor of the boiler, equal to 4 per cent, of the amount of feed-water used 
daily, and 300 gallons, or IS per cent., Iw run away on Saturday throngh the 
usnol mud machine, and if the boiler be run empty every sixth Satur- 
day and brushed out. The water used was so hard as to require iHtm 35 to 
40 measures of Clark's test liquid to soften It. There Is Utile loss Incurred by 
this mode of working, since the chief dlschai^ may take place at tbe close 
of each day's work ; and there Is an Incredible advantaffe gained by the sav- 
ing of coal, the reduced wear and tear of tbe boiler, and the greater safety 
of all persons concerned with it. 

ON THE EESrSTAKCE OF TUBES TO COLLAPSE. 
It has long been a desideratum In the strength of boilers to determlns 
Bome deflolte law by which the engineer could calculate the proportionate 
strength of tnieraal flues. Ever since boilers became a necessary nppendage 
to the steam-engine, we have acted upon the principle that the Intemal 
cylindrical flues subjected to compression were absolutely stronger than Ihe 
outer shell opposed to tension. These opinions hare, in reality, had no 
fbandation In practice, escepthig from dednctiona drawn fw>m occasional 
explosions, and the fUlure of vessels under severe pressure. Hitherto, then 
has been nothing deflnlia, or any known principle hy which we could calcu- 
late the diameter, thickness of plates, or length of flues correepooding with 
the amngih of the boiler; and even In cases where explosions have taken 
place In otMapse, we have, too frequently, mistaken the original cause <H>m 
the d^brii nrrounding the mptore, and the three which has torn to pieces 
the scattered remnants of the outer shell. Numerous accidents of tbia kind 
have occurred, accompanied by serious loas of life; these have t»» frequently 
been caused by the collapse and Ihe rupture of tbe internal flues, which, 
acting upon the interior of the boiler with an irreaistlble force, carries havoc 
and deatructlou betbre it. The relative position and comparative value of 
these resisting forces have never as yet been clearly ascertained, in so for as 
resjMds the cause of rupture, and the anomalous condition In which many 
of these consCructlonB are afibcted, have greatly retarded the application of 
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sdeDce to improTementa la tba muinfactare. There *pp«aiB, In fiwt, to 1m 
DO nile ia existence calculated to attain naironnit; of 8tren)cth in all th« 
parts of a, aleua boiler, where some of the parts are exposed to Internal and 
■ome others to external pressnro. 

The reiistoace of cyliitders, spheres, etc, to internal preseare, hare been ' 
ucertalned fVom experimental data, each as the form and dimenfilana of tbe 
vessel united to the reetsting powera of the material; bat ne have ;eC to 
learn what proportion cf lindrlcal and elliptical tubes bear to each other in 
their resistance to external and internal preasiire. 

To supply this want, a series of experiments hare recently been Institnlcd, 
at the Joint request of the British Association and the Royal Society, by Hr. 
F^rbalm, the eminent English engineer, and the law of resistance, imder 
Torions foims and conditions, ascertained. 

The law of resistance for cylindrical tubes, aa regards their length, appean 
to be this: a tabe having the same strength of material, and being of the 
same diameter, will resist double the pressure to one of double tbe length ; 
or the collapsing pressure, other things being the same, variee Inversely as 
the length, and Inversely as their dlametOTH. Experiments made with 
elliptical tubes showed that in every construction where tabes have to sustain 
an uniform eslemol pressme, the cylindrical ia the only form to be relied 
upon, and that any departure fh>m the true circle Is attended with danger. 

The experimonta also tended to confinn tbe conclusions arrived at som« 
years since, that the strengths of riveted Joints of malleable iron plates are 
oearlf as the nniabers 

100 forthep1at«, 
70 for donble riveted joints, 
SO for single riveted joints. 

In conclusion, Mr. Fairbalm remarks: It is Interesting to observe how 
closely nature approximates in her productions to the strongest and best 
forms. If we look at the tubnlor forms of grasses, bamboos, and other 
vegetable constructions of this kind, and taking to account the uses for 
which they were Intended, we shall see that the form coutrihutcs greatly to 
their strength ; and vro shall, moreover, find that the shoots are telescopic, 
forming a series of concentric rings, arising ftum the formation of new and 
smaller tubes as they emerge in snci^esslon fVom tbt^e previously formed. 
As these again protrude and advance in growth, they leave behhid enlot^ed 
hoops, or disi(s, of sufficient rigidity to support and sustain the form of the 
tubular structure. The Same law which pervades natural productions shonid 
not be overiooked In art. Wo have ev«r hefbre us the lessons of this first 
great natnral teacher ; and did we but considt ber laws, and In all our appli- 
cations endeavor M conform tothendes of a philosophy which never en?, and 
l>y which nothing is ever made in vain , vre should find, to use the words of 
onr aspirationB after tratfa, that Nature's laws, and the constructions derived 
therefnnu, constltoie tbe only true system of philosophy by which we can 
attain the maximom of strei^th with the mlnimam of material. 

Tbe sphere is probably the only true form by which we con obtain tml- 
fbnoi^ of resistance to an uniform pressure, whether external or Internal; 
and to approximate to this, probably, was the reason why onr predecessors, 
ftom the days of the Marquis of Worcester to those of Watt, adopted the 
ht^cock or circular boiler with a hemispherical Cop and bemlEpherical bot- 
tom, as shown. 



;.. Google 



£8 ANNUAL or actiirrtric discotebt. 



Tbli ma sdMlsd u the Btrongtat ft>rm of boHer In the lime of N'mrromcn 
and Lflfchlon; and tt wu, probably, for a ■Imller reiuon that the glasa- 
liloweT fbrm* the bottom of bottles with an oleTatod cone penetrating for 
Bome dlalance Into the intertor of the cj'llDdiital part. This glTca great 
' ttKDgOi to the bottle io rc«l*tlng iniemal pressare, and at the game time 
redDcea the quantity of llqnid contained In the bottle; a con^dcratlon Inde- 
pendent of strength, and piubabi; a matter of no imall ImportanM to tha 
mail deakn in wine and ardent spiritB. 

The n»alt of theso experiments upon metal tubes inbaeqaeDtly snggetted 
to Mr. FalTbabn the propriety of ilmilar); testing the realitlDg poweis of a 
perfectly homogeneons, crystalline, and rigid material; in order that our 
knowledge of the taws tbtt fpjrtn the leaiatance of veasels to collapse m!f;ht 
be conBrmed and extended. Glass iras selected, not only becanse of Its tai- 
AlUng better almost than any other material the conditions songhl fbr, and 
Aom the ease with which it coald be mannhctared Into the fbrms requited, 
bat also because It was hoped that the resalts wonld be of practical valne in 
those cases In the arts and In experimental science, in which It is so exten- 
tinij employed. The eiperiments were condnctod In a similar manner to 
ftose npon iron. Some cylinders and globes, blown oat of good tllnt-glass, 
were procured direct ftom the maker. The open ends were hennetlcally 
lealed by means of the blowpipe ; and the globes, etc., were placed in a strong 
mtmght-iron vessel capable of sostainlug a pressnre of 2,000 lbs. to the eqaaro 
Inch. Water was pnmped in by meana of a ibNA-pDDip ; tha preasore waa 
tecoided by a Schaffer's gange ; and the point of raptnre was indicated by aa 
explosioa within the Teasel, and by a sadden decrease of preesme. The fint 
experiments were npon giass ^obee, intended to be perfectly spherical, but 
In most inatance* somewhat flattened npon the side oppoille to that fVom 
which they were blown. Notwithstanding this elUptlcIty, somoof the globes 
boiB enotmonaly high presBuies, eapocially when the extreme tenuity of the 
glass was considered, amounting, as It did, bom only ylg ^ tSb "'^"^ '"'^ 
in thichness. In one Instance aevea glolMS of glaas were submitted to test, 
threeof which were Intended to be 5 in. diameter, one 5 1-2 in. and threeSin., 
bat Toryine as bcfbre mentioned. The boisUng pcesanre of the first fbor waa 
293 lbs. ,410 lbs., 4TDIbB. and 475 lbs. to the square inch,— equivalent in the last 
case to twenty ions opon a 5 1-2 in. globe, J^ in. thick, iMtbre It was frac- 
tured. The 8 In. t^lobes bust respectively at 33 lbs., 42 lbs. and 60 lbs. to an 
inch; bat they were unfortunately all elilpticaJ to a serious extent, the diam- 
eters of that which burst at 42 lbs. being reapecliTely 8'20 in. and T'30 in. 

In SKperimenting with homoReneons glass cylinders, blown with hemis- 
pherical ends, it was foond that (he law deduced fniia the oKperiments npon 
iron tubes, ^pUed equally well to the glass, viz., that the strength of cyUn- 
drical vessels, exposed to a nniform external preasore, varies inversely as to 
length. Thns a glass cylinder 406 in. diameter, 13 3-4 in, long and MS in. 
thick, collapsed nnder a pressore of ISO lbs. to the square inch; while another, 
4'05 in. diameter, 7 in. long, and iH6 In. thick, yielded only tinder a pree- 
Buie of 380 lbs. to the inch. 



KVAPOEATITB POWEK OF BRASS, COFFEE, AMD IKON BOILEE-TCBES. 
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before the iDStitilttoil of Mechanical Engineers at Hancheater, England. 
He conBtnuSed small vortical boilen of equal dlmenslona, and placed In tbe 
centre of each a single tube, two Inchei la diameter, and of So. 14 wire 
gage thickneas. A gfas flame was applied to each tube — Inm, litaas, and 
copper — snccesilvelj, during a, c^tain period of time, which was equivalent 
to the same qnantit; of tael coninnied In each case. The expNluieata' were 
first conducted daring the da;, [hen al night, at times when there was litde 
probability of a change of pressure in gas pipes. Eight of these were made 
with the bolters, and tbe qnaatii? of tratei evaporated was measmred by the 
number of Inches It was lowered in a Imiler by each experiment. Tbe result 
was in favor of tbe greater evaporadng power Of the braae over the iron 
tabes, in the proportion of 125 to 100; Uiat is, two ponnds or two tons of 
coal, or other (ml, will, with the tiee of brass tubes in a boliec, evaporate 
twentj-fire per cent, more water than iron tubes with the same quantity of 
iHiel, under precisely the same circomitances. In the same proportion that 
brass surpassed iron in evaporative power, copper was found to surpass 
brass. The evaporativa powers, relatively, of the thi«e metals in tubes for 
steam boilers, he found wet« as follows : Iron. IDO; brass, 12S; copper, 156. 
The experiments of Hr. Tosh were SQbjected to a searching criticism by 
tlie engineers of the InaUtntion, and stroi^t doubts were expressed as to their 



PROSSEE'B 8CKFACB COKDENSEE. 

The principle of this condenser is to use mnch less condenatng water tluui 
is ^nal, by raisin); its temperature to the boiling point, and to condense the 
steam ortslng Trraa this water to supply the loss of water In ^a boiler. Tbe 
apparatos ]3 divided into three portions. The condenser proper consists of a 
nutaber of Iron pipes, inside of which nuts the escape steam, and outside 
of which is the condensinf; water. The condenser for the steam arising tmm 
the condensinf; water is built on the sama plan. The heater throu^ which 
the condensed water is forced to pass on its way back to the boiler, and where 
It is healed by the escape steam on its way to the condenser, is also of a sim- 
ilar conEtTuctlon. There are merits in this condenser. It is so constmcted 
as to be lasthtg, and it leaves the boiler clean, even when the most dlr^ 
water is Qsed. 

OH A HEW SOUNDING APPARATUS. 

The fbllowjng device, proposed by Lieut. E. B. Hunt, U. S. A., has for its 
chief object to run sounding lines In harbors and water of moderate depth. 
The principle is that of measuring barometrically tbe pressure doe to the 
depth, this pressure being transmitted to the banranetiic basin by a column 
of atmospheric air. 

The method ia as IbUows : AnrangeaweigbtedimUa^TibbervewelfardTag- 
glng on the bottom ; connect this with a boat or surveying veesei by an air- 
tight tube of small bore ; let this tube open into a cistern of merenry made 
air-tight; from this cistern arrange a, vertical glass column, open at the top. 
In whicli the mercury con flreely rise to any required height by the pressure 
doe to depth. 

The mode of use would be thus : " Throw the weighted air-vessel overboard 
and let it sink to the bottom. It being coauecled with the lesael by the air- 
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tabc, In tarn dolf Joined to the barometric ristern. Let the boat OTTenel b« 
propelled on a conraa. The ■Ir-vessel will be dra^fred Mlitng the bottom, and 
BB the water miut have tree acceu to the bag eadoBln^ the air, Ita prcHoni 
will comprau the air to & deniity doe to the depth. TbU pnusre will be 
commiiDlcated along ttie tabe to the vewel or boat, and being ncelred on 
the mercorial inrface, will ralM a colomn to mch a height that lu weight will 
equal the welftht of an eqoal oalnmn of the water, whoie height it the deptb 
l« wbkh the alr-Teaiel 1> aonk, w nUher that of the toweat part on which the 
pnsaon acts. Ai thli depth varlei, the height of the column will bIbo thzj. 
Tbe relation of these heights le expcMwd b; the apedflc gniTi^ of menmr 
dlrlded by (he apedflcgravltr of the particular aeaorolherwalerof which the 
lODiidiDfca are being made. It woold be neceMarytoinake ocouiona] ob«ei<' 
Tatk>ne witb the hydroraeler, and in the caae of tidal strcami thcM should be 
quite freqnent." The detailed conatnictlon of auch ao ^paiatni !■ given bj 
Lieut. Hunt, In BiUlnuut's Journal, No. 76, Jnlj, 18SS. 

GAS-LIGHTS 03f KAILBOAD CA&S, • 

The fbDowIng plan for UghtJog can with g*i haa been adopted with great 
success on tbe New Jersey railroad. Each car is provided with a wronght- 
tron cylinder, of a capacity of fonr aad a half cubic feet. The cj-iinder la 
of a strength capable of snstaliklng SOO pounds presanre. The heads, for 
greater secnritj, are made concave. The gas ia compreased under a pleasure 
of twenty atmospheres (300 pounds to the square Inch), 90 cubic feet of gai 
being forced into each cylinder. Each car is provided with a cylinder, which 
la placed upon a shelf uiider the cv flow, and coupled la the usual manner 
with a pipe leading to the burner within. An improved regulating contri- 
Tance contnila the deUrery of the gas to the burner under all preaaurea, and 
is interposed between the cylinder and burners, ao that the light ia always 
steady. The pleasure of the gas ensures the contiaulty of light, no matta 
what the concussloaa or roogbaees of the toad. 

The method of charging the cyllndera with gas, adopted on the New Jersey 
road. Is simple and expeditions. Near tbe Company's mHchine shop, at 
Jersey City, a stack of the cyllndera are arranged, into which the gas Is forced 
by the rapid movements of a ale^m-pump, to a presanre of about 430 pounds. 
The cylinders are connected together by small pipes, and thns form a strung 
and capacious reservoir. A conductiag-pipe leads ftom tbe stack to tho large 
d^pot on the Hudson river, wbeie all tha passenger can arrive and depart, a 
distance of a quarter of a mile. The conductor terminates In a horizonlol 
pipe running beneath the d€p6t platforma, wi^ stop-cock openings at suita- 
ble Intervals. When the car cylinders are to be charged, an attendant 
simply couples them to the couduoting-plpe, and opens a stop-cook. The 
gas then instantly mahea Into the cylindcra and fills them, under the pleasure 
of the reservoir, and they are ready for use. The filling of the cyllndei« for 
a whole train occupies only a few minutes, and the woric of supplying all the 
trains with gas Is, we are told, easily performed, ttom beglnnbtg to end, by- 
one man. — Sa'entifie Anitriean, 

TUNNEL DMDEB THE ALPS. 
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to record some intercBtinif ticts which might, perhapa, never have bean dte- 
covered bnlfbrthe pecoUar metbods employed in thla coloBnal operation. 
Modane and Bardon^be ue Bitiiat«d on oppoitlte sides oT the Alpine chain 
which dhridea Piedmont from France, and precisdy at a point There the val- 
leys of the Arc and the Dors, which Ue neuiy on the same level, nm paral- 
lel to each otl)er, uhI the monnlain It otuTOwest. The thicknew of the 
Intervening mountain is 13 kilometres In a straight line; the actnai tunnel 
wiU be 12 1-3 kilometres. It i^ dealgned In the same vertical plane, bnt, to 
i^cililate drainage, is eomowbat higher In the middle than at the orifices, so a» 
to Ibrm gentle slopes on both sides, — one not exceeding an inclination of five 
per thoasand, and the other being twenty-tliree per thousand, in consequence 
of a difference of level between the two extreniilies, the nniniMn being,— 
Bardon^che (southern orifice), 1,324 meters; cniminatlng point, 1,335 mctera; 
Modane (noctliem orifice), 1,190 meters above the level of tlis sea. The cre«t 
of the mountain being 1,600 metere higlier than the cniminatlng; polai, the 
sinking of shafts — which is the metbod geneniUj employed in order to 
b^n boring tnnnela at several points at once — was out of the queetlon; 
hence the tonnel conid only be worked at its extremities, so that the labor, 
by the ordinary processce, conId not be accomplished in less than thirty-six 
years. Then, how was a depth of gallery of three or four kllonetiea, and 
having bnt one orifice, to be aired? These were all serious obstacles. MH. 
Elle de Beaumont and Angelo Sismonda having examined the moimiahi 
geologically, found it to contain micaceous sancistone, micaceous schists, 
quiirtiite, gypium, and limeatone, — all easy to blast, the qoartiite alone ex- 
cepted; bat the sQ^tum of this la not likely to be vary Ihick. The other dif- 
ficulties alone, therefore, remained; and these were at length overcome by 
three Sardinian cngineera, — MM. Sommeiller, Grattone.andGrandls, — who 
proposed to turn the abundance of water for which the locality waa remark- 
able to account, by applying it to a pecollar system of perfbration and venti- 
lation, whicb we will now endeavor 1o explain. The first apparatas imagined 
by theae gentlemen consists In a hydraulic sir^condcnacr, which is a syphon 
turned with Its orifices upward, and communicating by one of them with a 
stream of water, by the other witli a rasarrolr of air. The wafer, descend- 
ing into the first branch, enters the second, and by the pressure it exerclaei 
condenses the air, whicli is then forced into tha reaervalr. This done, a valve 
la opened, by which the water contained in the syphon Is let out, and the 
operation recommenois. The emission and introduction valve* are regulated 
by asDiall machine operating tiy meaiw of a coltuan of water; and the ale 
In the reaervoir is maintained at a constant degree of pressure by a column 
of water communicatiDg with another reserroir above. Thus, with a wateiv 
fall twenty meters in height, the air is condensed to six atmospheres, eqolv- ' 
alent to the pressure of sixty-two metras of water. This condensed air Is 
osed for two purposes ; first, as a motive power, and then for ventilattim. 
Two kinds of perforators, worked by coadenaed air instead of steam, are em- 
[doyed, — one invented by Ur. Baitiett, the other by H. Sommeiller, — and the 
manner in which these machines perform their duty afforda the first practical 
demonstration of the possibllily of employing compressed air as a motive 
power with advant^je. By means of these perforatora holes for blasting 
may be bored through the hardest sienite in one-tweltth of the time which 
wonldbereqniredif ordinary means were employed, tn order to nndarstand 
the importance of this reenlt, It may be stated that, in wnneling, thi«e~foartl(8 
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of the time it emidoyed In boring hole*, and the nnulnder In diwgiiiB and 
blullng; hence, ■ccelsradng the Ibnner Ofrantion U ta Immeaie kdventdge. 
The perforsltin hare uiothar advantage: In a place where ttuee couplea of 
miners would hardlj find room, el)(hl«en perfbraton may be set to work; lo 
that, by these In^nloui contrivances, ai well a* by othen for dearing away 
tbernbblBh, the peribratloii of the tonnel may be effected In six yean ioRtead 
oT thirty-«lx. The air that ha« been employed at a motive powor Is nsed to 
(bed the ;^1ery ; bnt when the Latter ihall have reached a considerable depth, 
it will reqaite SSffU cable meten of air per twenty-fotir honra to rafdace that 
which has been vitiated by respiratloti, torches, uid gnupowderi and thla 
qoantity, in the form of 14,300 cable meters of air condensed to six almot- 
pheres, the reservoir can i^imlsh. A new and carious Act has been observed 
daring tbeae works, viz., that when the air, condensed to the degree above 
mentioned, is shot Into the gallery ft<oni the machine, any water happening to 
be near the latter suddenly congeals, although the amtdent temperatora be 
aboat eighteen degrees, centigrade (seventy-two degrees Fahienbeit). Hence, 
when a large mass of compieued air Is driven hito a gallery situated at I,COO 
meten below the outer surface of the earth, and when, conseqaently, the 
temperature most be about 100 degreei Fahienfaeit, the dilation of the com- 
pi«aeed air prodacessdlmlonctonof temperatuni sufficient to connteThalauM 
the excess alluded to. The progress now making per day In boring is three 
meteit on each side of the mooutalu, or six meters per day In all. 



ELASTIC BALL- VALVE FDMP. 

This pninp, patented In 18S7, by Ur. A. Tower of New Torit, was deviiwd 
fbr the pnrpose of being, at the same time, a, lift and force-pump, and a flre- 
engine. It constats of two cylinderg, standing vertically on a bed-plate, 
between which is an air reservoir, and on the top of which are cast two pro- 
Jectlone, nsed as bearing for the woridng-beam or brake. Tbere la a hollow 
plunger In each cylinder, connected livui Its liottoia with the brake, and mov- 
ing through an ordinary stufflng-box, which Is so placed that, by lurning a 
few screws. It may be made tighter without stopping the pump. There is 
one valve-seat directly under each cylinder, and two in the air reservoii, ail 
of which are nueed a few Inches above tlie flat surfhce around. Over eacli 
seat standi an India-rubber baD, about two indies in diameter, which is 
prevented from falling sideways, or riair^ too high, by being Inclosed in a 
wire cage. Every solid particle which is carried through the valve falls by 
its own weight by the side of the elevated seat, and cannot, henceforward, 
choke the pump ; and the Ibw particles which ma; be arrested in their pas- 
sage, when the ball comes suddenly down, get imbedded in the India-rubber 
which closes around them, and do not interfere with the action of the valve. 
This pomp la capable of pumping a mizttue of grain and water made in 
the ratio of three quarts of com to each gallon of water. The working 
beam is properly moulded for the insertion of levers at each end. When it is 
advis^Ie to work tlie pump by steam power, one of the levers Is taken 
away, and a connecting-rod, with one end tnmed at right angles and sliaped 
like that of the lever, is substituted for It- The pump, mounted on fbur 
wbe^, and [oovided with pn4>er hose, is turned into a small flc»«ngine. 
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as THE PHOTECTION OF WOOD FROU FIRE. 

The Ktlenllcm of practtcal men bu been Ibr Bome feniB past directed, ftom 
time to time, to the Importftuce of affbniins to wooden erectionB some degree 
of praloctloii fl-om the efibcts of Are; and numerooB plans have been pro- 
poBcd, and to Bomo extent tested, for lessening the comboEtibillty of wood, 
and fOT MverfnK Its siuftce with a protective coatiiig more or less unalterable 
l>y fite. 

Theshnpleappllcatloaof lime orclay wash, fbr example, baa been found 
to ofTord some slight protection to wood, aIthoD|;h the tetidenc; of eoch 
Tnaterfals to peel off the sntftce of the wood (Into which thej <lo not In any 
waj peaettBle), by exposure to heat, and the rapidity with which the 
coBtinf; is destroyed by atmospheric Inflaence, render them very Ineffective 

The snccessftil resntts obtained by the application of alkaline alllcatee, aa 
protectlTe materials, has -recently Induced the English War Department to 
Instltnte an examination, wltli a view of testing Ibe comparative valne of 
the cheapest of tbeae, the solnbla silicate of soda, as an agent for decreasing 
the combnstibttlty of wood. 

The property posiessed by the salable alkaline silicates, of being readily 
softened by hot water, and thns converted Into a state of solution, whita 
they are but slightly alTbcted by cold water, renders their application to 
wood, either in the form of a bath, or aa a wash, very simple. Theh' dUnte 
BolntlonB being leadlly absorbed by wood, the sttrfaces of the latter, as It 
dries, assume the form of a bard coating. 

From the official report, we derive the following extracts, deacrlptlTe of 
the reenlta arrived at, by employing eiilcate of soda. 

" Vartons epedmens of dry wood were prepared with BJllcate of soda, by 
bdng goaked for a fbw hours in a weak solution. Upon examining the 
interior of these, after removal ftom the bath, and sulisequent desiccation, 
the silica was found to have penetrated abont a quarter of an Inch on all 
Bidea. On piling tlie at>ove over a fire, together with spedmens of unpre- 
pared wood, tod others that had been prepared by different processes, the 
superiority of the sllicalo of soda, as a protective aKent, was (iilly demon- 
strated. Some Epecimcns were tben simply painted with a moderately 
strong solndon of silicate ; and afterwards placed, together with nnprepored 
wood. In a pool of coal-tar naphtha, and the naphtha ignited. The leaidt 
WBB, that while the unprepared wood was speedily consumed, the wood 
coated with silicate was only scorched, but not bamed." 

Shortly after the experiments alwve described were made, the possibility 
Buggeeled itaeir of rendering the coating of silicate lesB destructible by 
expoBure to wet, of Inci^oaing its efBdency aa a protective, and of rendering 
ite applicotton raore economical by ccmblning with Its use that of ordinary 
Ifme wash. 

Some pieces of plank were prepared In the fbliowing manner; a dilute 
Bolntlon of the silicate of soda was first applied with a timsh ; when thia 
bad thorooghly soaked into the wood and dried, a thick lime wash (made 
by slaking some lime, and reducing the hydrate to a smooth wash of the 
consistence of thick cream) was appUed; and, lastly, after the planks had 
been exposed to the air for two or three boon, they were painted with a 
second solution of silicate of eoda, somewhat stronger than that first used. 
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Tbe KaulU of trials, glmJIur to Ihoie above recorded, proved most utia- 
fiunoril; UiRt the proloctlve costliit; reslited to a remarkable decree tbe 
action of beat, evinced no lymplom of peeling off the highly healed aniface 
of the wood, and protected tbe fibre to a great degree fhim tbe inflnence of 
Dame playing upon Its surface. Tlie durability of the coating was tested by 
cxpoalng prepared Burfiurea of wood to a continaons stream of water and to 
heavy ralna for a conxiderBblG period. It wai foond that Uie rain had no 
effect apoa the coating ; In the other mora aeven teit, the maleilal wu only 
to some extent removed, after a time, on that spot where the Jet of water 
firat Impinged upon the wood. A. trial waa made of the flnnneaa of the 
coating, by appl^ng heav; blowi to the surface of the wood. The covering 
WW only distnrbed in one or two places, where the lime had Imsq laid on 
rather too thickly. 

The alMve report was accompanied by a communicalioa relating to the 
COM c^ the applicatloD of the silicate coating, in which It was staled tba^ 
provided Uie sUiote of soda employed has been prepared with eapedal 
reference to this application (that li, so u to be readily and completely 
mizablewltb water), one poond of the malralal la auffldent to prepare a 
surface of wood of ten square feet; while the wholesale price of the slUcale, 
in the fbrm of a syrup, of a certaia degree of concentration. Is £20 per ton ; 
10 that the coat of tlie silicate required to prepare tlte wood la at the rate of 
abont two pence for a surface of about ten square feet. 

The foHowing are the directions adopted for general guidance in pieparing 
wood with the coating of silicate of soda and lime. 

The silicate of soda must be in tbe form of a thkic syrup, and the lime 
wash should be made bj slacking some good fat lime, rubbing it down with 
water nuta perfbctly smooth, and then diluthig it 10 the consistency of thick 

The protective coating Is produced by painting the wood firstly with a 
dilute solution of silicate of soda ; secondly, with tbe lime wash ; and lastly, 
wilb a somewhat stroEiger solution of the silicate. The surface of the wood 
should be moderately smooth; and any coverii^ of paper, paint, ot other 
material, should be first removed entirely, by planing or scr^iing. A soia- 
tlon of the silicate. In the proportion of one pert by measure of the syrup to 
throe parts of water, is prepared in a tub, pall, or earthen vessel, by simply 
stirring the measured proportion of the silicate with the water, until com- 
plete mixture is effected. The wood Is Ihen washed over with this liquid, by 
means of an ordinary wblt»-wB8h bmsh, the latter being passed two or three 
times over the surfiice, so that the wood may absorb as much of the solutloa 
as possible. When this first coating Is neaiiy dry, tbe wood is painted with 
tlie lime wash in the usual manner. A boIuIIod of the silicate, In tbe pro- 
portion of two parts by measure of the syrup to three parts of water, is then 
made; and a sufficient time having been allowed to elapse for the wood to 
become moderately dry, this liquid Is applied upon tbe lime in the manner 
directed fur the first coating. The preparBdon of the wood Is then complete. 
If the lime coating has been applied rather too thickly, the surface of tbe 
wood may be found, when quite dry, after the third coating, to give off a 
little lime when rubbed with the hand. In that case it should be once more 
coated over with a aolntion of tbe silicate, of the strength preacrllied for the 
MCCNid liquid. 
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THE AMERICAN MANUFACTUKB OP WATC'H MOVEMENTS. 

A correspondent of tho New Tork TVmes (tarnlKheB the fbllowlns Interest- 
Inti; description of the works of the AmericsD Wutcb Companr, at Woltham, 
Ukbb., tn which, for the flnt time, (he edaptntlon of machinerj to the con- 
■tmctiOQ of nnifomilj perfbct watch movamontB, In their minutest and moat 
delicate details, has lieen enccessfallj attempted. 

Tho ijetter to nnderataod the magnltnde of the interests afltected bj this 
enterprise, It shonld be remembered that the value of watches and watch 
movements imported into Che tJnJCed States Is abont S5,000,000 per annnm, 
excliislre of many more which evade the CoHtom-hOuse. It Is estimated 
tlial an equal sum is expended In this conntrj alone In repairing defective 
watches, and in vain attempts to coax them to run regniarly. European 
watches are made chiefly bv hand. The rough parts of the movement are 
collected nBualiy from Bevera! distinct wort-ahopa, all meeting at last upon 
the bench of the flnlBher. perhaps tn a distant city or some foreign country, 
where the mechanism la fitted by measorement, and put In motion. Neces- 
sarily very much must depend upon the accuracy of eye and steadiness of 
hand of the woriiman ; fbr the slightest deviation In slse, length, or form of 
any part of the intrlcMe mechanism, mnsC Impair its value. If not refider It 
ntterly useless. The vuiation of the ten thousandth part of an inch In tho 
size of B socket, or the meaanrements to determine its proper position, may 
make ell the difference between a perfect time-keeper and one which shall bo 
Uttle else than a sonrce of vexadon and expense. 

In "Jewelling," especially, is the highest accuracy Of hnman workmanship 
required. Jewelling, in watch-making. Is the setting of precious stones — 
nsually rubies, sapphires or chrjeolltes — In positions subjected to (Hction, 
In order to avoid the ieast change of fbrm or size by long wear. Thus holes 
to receive metal pinions most be made in substances inl^or only to the 
diamond In hardness; and tn planing, Inrninic, and drilltnfi^lhe Jewels, micro- 
scopic exactnees is indispensable ; tor the pinions mnsl move in their holes 
with perttict ease, and yet withont spare room to admit the minntest division 
of a hair. The mode of piercing jewels, discovered In the year ITDD by H. 
Facio, of Geneva, was tbr a kinf; thne a distinct art of Itself. With this 
nndetstandlng of the delicate mechnnlcid conditions raqtiMte to a true time- 
keeper, the reader will no longer wonder thu there are eo few perfect 
watches, or that none but the best works of tin beet European finishers 
heretofore, have approached perfection, itor that there is rach absence of 
correspondence in the practical working of watch movements, which to the 
eye appear to t>e predeely alike. 

By the employment of Ingenious machinery fbr the construction of each 
and every port of the movement, the American Watch Company have over- 
come idl the difficulties inseparable ftom the mannfecture by hand. Each 
o{ these machinee has Its peculiar otRce to peribrm, doing Its special work 
to a gauge or pacc«^, with an exactness which handier^ cannot eqnal. 
By this means each watch movement, lit every part — with the exception of 
the Jewelled holes and the pivots tl»t ron In them — Is exactly like every 
other trf' the same size and style. The holes are drilled in the jewels with ft 
diamoikd, and then opoied with diamond dait on a soft, hair-like wire. The 
steel pivots designed to ran tn thesejewel8,mn8t be cxqulsftelypollsbed, — 
by which opwatkia their sfate to i«dnced almost Inappreciably. After behig 
6" 
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thus flnlslied, tbe Jewels and pivots are claMlfied hj meuu of ft ean^ 
gndoated bo a« to murk the dlfTeience of a len-thonaandlli part of an Inch. 
TfaeBtzeof tbo ptvotB and jewelled holes ore recorded at the factory, attk A« 
namber of each wUch ; so that If any oaa of either dtaaU «Ter tUI, In anj 
part of the world, its evnt 4B|rtiaM matf be obtained at trifling coat by 
seniling the number of the watch ta Waltham. All the other parts are mada 
fslthftally alike,— any given piece attInK one watch exactly aa II does In 
every other. Nothing Is iclt to the eye or the touch of the workman, for 
the machinery Impreues Its own nnenlng precision npon the whole. 

The mechanical principle of tme time-keeping Ib the division of a constant 
force in a given time, by means of pertbctly adjusted mechanism, so airanged 
as to change ibe rotary motion of the wheels into the vibratory moflon of 
the balance or pendnlom ; the only mechanical difltorence between a clock 
and a watch bein^ that the one is so uranged that it will more in oik posi- 
tion only, wbUo the other will move in anv, — the pendnltmi setting the clock 
in motion, and the balance performing' the same service fbr the watch. The 
esc^iement is that put or the tlmo-piece which converts the rotary into 
vibratory motion, as above, atid Is made by one tooth of the fastest running 
wheel in the train escaping at each vibration, which wheel Is known as the 
"scape-wheel." The detached lever escapement now used In the best 
English watches, Is the one adopted In the Waltham fiuiory, with some 
voloable modifications in the general conetnictlim of the morementt. The 
escapement vaifes indefinitely in movements of European manufacture, each 
being fltted by hand to its putlcnlar watch, and nselees in eveiy other; while 
in the American factory any one of a thousand escapements will accurately 
fliUl its office wheisrer placed. All the ingenions tools by which these 
lemaikshle remits are obtaloed, wen invented in this eataUishment, and 
constructed within Its wails. 

Having now a general idea of the skilt and perfection requisite to success- 
fttl waleh-maklng, and of the chief points of noveily In the Waltham estab- 
lishment, let us proceed to a methodical esamlnation of its varied operattons. 

The factory bnilding Is of bricb, two stories in height, surroondlng a 
qnadranglo court, and (overlng about half an acre of ground. It accommo- 
dates nearly a hundred and finy operatives, many of them women- We 
Niter, flnt, the room devoted to the heavier and more massive machmery. 
Here we And stamps and dies, over a hundred In nnmher, with which the 
VHrioas pieces of the watch are first rudely stamped out of sheets of brass, 
just as they come fhim the Connecticut rolling mills. We follow these 
rough pieces (or " blanks," as they Bt« technically named) to another 
room, where the; are reduced to proper siie and form. 

Lot ns follow, for example, the fortunes of this banei blank, — a simple 
wheel, alraut thtc»^UBrters of an Inch in diameter, stamped out trma a sheet 
of brass three^Ixteentha of an inch in thickneas, and then hardened by 
hammering. The blank is placed npon a lathe, on which it revolves with 
great velocity, and Is bronght In contact with a series of tools all ftstened 
Immovably upon a i^ame. These speedily reduce it to the requited size arid 
form, turn out the chamber to accommodate the inaln.sprlng, drill a hole In 
the centre to receive the barrel arbor to which the main-spring is fastened 
and around wliich it is coiled, and turn a Sange on the oaier fds", on the 
peiipheiyofwhichare to be cut the teeth to gear into the " train " of wheels 
and set it in motion. All this is accomplished In less time than I take to 
desoribe It,— the machine setting Itself, utd invariably executing its woik 
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irlth anfuiliij; predslon. A hole is aiao drilled Id one aide of Uie barrel, hi 
wbicb to fasten the opposite end ot the sprinK^ 

The barrel Is now taken Cram the lathe and placed apan aaothor macbins 
to lune Its teeth eat. Tbis operation is performed by a minute chisel rerolr- 
Ing npon a cylinder at blgh speed,— tbe machine anlomatically movin)^ the 
piece in a circle bo m snccesaflilly to present every pan of Ita edge to the 
cotter, nntil the entire nomber of sixtf teeth aie fbiroed. The teeth of the 
wheels are cat npon the same principle, althongh of the amaller sizea traia 
forty to Blzty wheds aie placed npon the machine at once, and operated 
npon bj the same motion. In another part of this room all llie pivots of 
steel and the ahoaldeis of pinions are cat to their proper size by machinery. 
Pinions are the axiea of wheels, and pivots the bearing enda on which they 
ran. Soidb of these are vei7 small, and parts of them so slender tbat tbey 
can hardly be manipnlated wllhont tnjnry tVom accidental pressure; ncver- 
Ibeless, machinery strooK enouf^h to gouge out metal chips without apparent 
effort, grasps these dlminutlTe pieces with eqoal delicacy and flrmnesa, re- 
leasintt them at last in perfect form and aafetj. The teeth of these wheels, 
located at and near the centre <^ the [dnions, are drawn out ftotn tbe wiie by 
one machine, and are then passed under another whkb op^ks them to the 
precise aaglc required, and pollshea away all superflnona metal, ledadng 
tbem instantaneoosly, alnuMt to the exact proportion desired. 

The eec^>e-wheels ate cat by a machine somewhat tiniUu' to that perform- 
ing the daUai operation already deacribed. In Do part of ttw meclumtsm Is 
the perfection of the madjiaery pat to a sererer leal than ben, for the escape 
most be shaped by It with absolute pertbctlon, as no tool can be applied 
thereto aubseqnenily. Sixteen of the blanks are put npon the lathe at the 
same time, and then by three distinct motions — all accomplished In less tban 
one mlnnle — the eccentrlcally-sbaped teetb are cut, and the wheels come out 
the most eiqaisitely-dellcate little affairs Imaginable. Another machine 
rapidly turns ont irillara of brass — each with several mlnnte flanges — osod 
In fastening the large plates of the watch to eodi other. Others make the 
vsiions soewB lequiied for putting the movement together. Some of these 
are so minnte, that nxntty-fiiK Omiaaitd of ttoa nwish onlv a tia^ pound! 
The steel wire of which tbla number la made costs originally only a dollar, — 
w<»th, when thus tnanurhetored, mh hundred and Jiflg doOan ; the labor fherc- 
■qxm Hultiplintifi the Balat of the rate taatariai nuM humdnd and Jffty timet 1 
A piece of tbe wire bring placed la the machine, Is setied flnnlj and carried 
forward to a position where a tool meets and points It. This done, another 
tool advances, cuts it down to a required slze,-'at the same lltne forming 
the shoutdeti-^and retires. A third tool promptly follows up tbe woil by 
cntting the thread npon tbe screw, and a fourth nearly seven It fh>m the 
wire. The operative now plchs np from bts bench a son of rack of steel, 
perforated with boles, tn which the screw fits easily, and, inaertfaig the 
screw-point into one of these, breaks it off above the head, repealing tbe 
operation ddiII the radi is fllll. The rack now presents to view a long 
straight row of screw-heads stiU needing the groove Into which the screw- 
driver is to be inserted when forcing them home. Tbis is promptly supplied 
by passing tbe rack horlsontslty under another Instrument which cuts the 
fitoove, and, when " case screws " are wanted, taws off a segment of the 
bead at the aame time. 

A little further on wa find mftdilliery for turning the brass plates both 
large "iid smalL Kach piece is perfected In an (nstanl. By similar meaai 
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Uie tmntj or thirty holes of diflbnot iIim ire drfllMI In tbe laq^ plate* nil 
U once. Ab tlia toa\« are bcld In their ailotled ptu^es by iron "muscles," 
they cannot fWl to do thii work jtiat where It Is waaled, — nor mn there be 
the sllghteit deTlation tiata the perpemHcalu' In the sidce or walls or the 
bold. 

The variont parti of the mechanlBni, leaTfn^ the rooms in which thcf 
received their shape and size, are carrtod to the llnfihtnir'room. Here each 
piece li csrefVillr examined with a ClMS, to see If It 1« perftct, tKfore It \a 
pamed to be hantened, cleaned, and pollslted. The polishing fs all effected 
b; macblnery. In the flnlehlii|i^4«oni, Ae Jewels, also, are set In the pallet 
which woike in the eKapement. Thii pallet is a sort of mlnlalnre benm, 
■winging on a pirot In the centre, and having an antruJar hook at each end, 
which woriiB npon the tooth of the CM«pe-whecl. The points of Iheee hoolu 
are opwted b^ machinery, anil jewels ai« Inserted in the slits, and then 
woilted down even with the fhce of the metal. In polishing these pallets, 
ttttj ue placed npon an Index to which tbejr are Mt, io that the anj^es may 
be tnonght down to die microscopic exacUtnde of shape preeminently India- 
penaaUe In &A» part of the mechanism. All the brass pieces, when fband 
perfect, are gUdad by electio-metallntf^. 

It only remains to describe the dial-rooms, and the system of "pntHng 
Dp" the movements. The dial-rooms are devoted to the prodnctlon of 
enamelled dbls of all colon. Theae are mode from aspedes of pomlsin 
mamifBctDTed In London, and Imported In plates reaemhllng fine China ware. 
At Waltham, the porcelain Is rednced to a paste, and then ftised upon thin 
copper plates — the basis of all dials — at nearly white hent. When cooled, 
the dial Is gronnd off smoothly, and then snbjected a^n to the fttmace, u 
perfbct ItJ snrftce and frjva h a smooth gisza. The dial ^ing now ready 
fbr p^ntjnf;, the spaces upon it« edge are marked off by an Index, the 
flgnree are pat on ronghly with a coarse touah, and, after the Ink la dried by 
slow heat, the snperfluoas edges are removed with a little wooden point. 
The minute and second points, and the diminutive letlen romlng the namo 
of the manofbctDTlng Arm, are all pat on with a flne hair pencil, the artl9t's 
^e being assisted by the glass. The bands of the waleh aie stamped out 
from tbin sheets of steel. 

The varions pieces of the watch movement, vrhen entb«ly nnlshed, are 
collected in sets, and carried to the "pnttlng-np" reom, where trma Ihfrty- 
five u> forty hands are engaged ia pntthig tbem together, ai^nBlIng and 
preparing tbem (br market, guttjectlnfr each to the most thorou);h tests, and 
regulating it perttectly as Is poaslble beftira Its adjustment In the pocket of 
the wearer. Here, as evBrywhere else In this eetaWishment, the labor la 
divided and sub-dlvlded, bo as to secure the greatest economy and hlgheM 
■kill. The whole number of pieces In an old-i^hloned English lever Is 
between eight and nine hnndrad. Including the chain. In the American 
movement there are only about a hundred and twenty distinct ports, eaek of 
wMck panes ttroupft ifte haitda of fnm five to teventy-fivt operatioa. In the 
process of manuflictnre and ac^nstmentl 

No one who examines the operations of this Company can doubt that a 
revolntlon impends In the watch-mannfActurlng of the world; for, by tho 
American machinery, watch movements without cases are already prodneed 
at Just about one-half the cost of imported movements of similar grade, 
while the fbrmer necessaiily have the advantage of unKbrm reliability. A. 
poOTiimekceper, of machine make, should and doubtless unH beaamvlii 
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Qtt fntme m a perfect one made br hand has been in the past ; and the only 
diiference to be made in the tcalo of pricei most result from tlie style of 
finJEhing the cases and from the namber of Jewels; for it is be eaej to arrange 
the machinery so as to SMur^ perfect work u to turn out imperfacti — and 
once set, It csimot fail to serre ereiy movement alike. 



The foUowiaK paper, <m the above snt^eet, was recently read before the 
Jfew ToA Bislorlcal Socie^, by Prol^ssor Ronwick, of Hew York Ctey. 

1. The earliest attempt to navigate Ibe oeean by steam was made, and 
made gncc««BfUly, by Robert L. Stevens. The dicamstancea of tlie case 
were as follows : He, with his fatber, who had the mlafortane to live half a 
century too soon, not only for fbrtime bat for fune, had eonstrueted a steam- 
tioat propetled by paddle-wheels, irtilch was In motion on the Sadion only 
a fbw days later than Falton's fir«t SDCMMfal voya^. Being prevented by 
tbv exclnsive (Crant ftom the State of New York to Livingston and Fulton, 
tiom plying opon Uie Hudson, he con<«lvecl the bold idea of carrylnR the 
vessel, mider steam, around Cape Hay to the Delaware. The vessel reached 
^iladelphia in saMy, and was immeiUalely employed in convBying passen- 
gers between that city and Trenton. This passage was made, as I Infer flvm 
a comparison of other dates, in the spring of 1809. The steamship Savan- 
nah, bnflt in New Yoric, made a voyage trma New Yc^ to Liverpool, and 
ftvm Liverpool np the Baltic to St. Petersburg, In the year 1818. The 
voyage fTom Now York to Livffiiioi^ was pertbrmed parUy by saili and 
partly hy steam, and occupied twenty-six days. The same vessd returned 
rid Arendai in Norway, and was twenty-five days In n^lng the voyafte 
borne from the latter port. This enterprise, however, was, so to speak, no 
more than a continnatlon of one of much earlier date and bMter promise. 
A steamer of stronger scantling, larger siie, and, I believe, more powerful 
engine, than the Savannah, had been built by a company headed by Cad- 
wailader D. Colden. It was generally nnderatood that thiii entorpriao was 
nndertaken In virtae of a, contract with Russia. To this vessel, when 
latmcbed, the name of the " Emperor Alexander " vras given. When nearty 
ready for lea, her departore was prevented by the deetuatlon of war in 
Jnne, 1813. Under the name of the " Connectlcnt," this vessel was long 
known upon the Sound. 

England was, however, befbre us In (brming lines of steamers to nav^ate 
stormy seas. The eariiest of these was established by the aid of Iba Gov- 
ernment (br the transportation of the Irish mall between Holyhead and 
Dnblln, in 1819 or IKM. 

2. The flrst dme Htat I ever heard of an attempt to ose steam fbr propel- 
ling vessels was fWim a classmate of mine, who resided durii^ the summer 
months at Belleville in New Jersey. He had, in the simimer of 1803, seen 
an experiment on the Passaic River, which he stated to have been directed 
by John Stevens of Boboken. According to bts acconnt, the propnlsion 
was attempted by fbrcing water by means of a pump from an aperture in 
the stern of the vessel. From some v^:ue indications, it would appear that 
the elder Brunei, afterwards so diatlngnishetl in Enrope, was In the employ- 
ment of Mr. Stevens on this occasion. In the month of May, 1S04, in com- 
pany with Che same gentleman, I went to walli in Ibe Battery. As we Miteied 
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file gmte from Broadway, we saw wbat we tn tboae day* eontUknd & oowd, 
Tnnnln); tOwanlB Ibe rlvoi. On inqairtng Uw (miue, we were Informed tluU 
" Jack Stereni wai going orer to Hoboken in a qoeer uit ot a boat." On 
readiuiK the balUiead by wbich tbe Battery waa then boanded. we saw 
lying agalnM It a Tewel aboat tbe alie of a WUteludl row-boat, In whkh 
waa a imall engine, but Chero was no vtalble meani of propulsion. Tbe 
Tcsael waa epeedily noder way, my late mucb-ralaed friend, Conunodon 
Steieoe, acting »» cockswain; and I presume that the amntty-looking per- 
sonage who fulfilled the duties of engineer, fireman, and ciew, was hil moie 
practical bToUier, Kobert h. StSTeos. 

A tew years sbice, at the last fktr of the American InatiCate, held at Nlblo'a, 
Iwu asked to sai« on a conimlttce l« report nponatoat and engine ex- 
falUted by the Messrs. SWrans, tor the purpose of sustaining the claim of 
thcjr father t» tbe honor of b^OK tbe flttt Inventor of the propidler. Tha 
droinutances I have Just reconnted had taken M strong a bold on my 
memory, that I at once recognized the engliM exblblled as tbkt whlcli I had 
seen at Uie Battery nearly fifty years before. 

In respect to the propter I could say nothing. One of my ooUea^cs on 
the commUtee, bowerer, Hr. Curtis, at tbat ttane United States Inspector of 
■teamboats for the port of New York, recogntied, as distinctly as I had done 
the engiiw, the propeller, which he had seen in the hands of workmen bj 
wbom it was maoofkctoied. The dates corresponded, the apparatus was 
avowedly making for StoTens of Hoboken. Thus it happened tbat on acci- 
dental choice liad placed apon the committee two persons who were, by tbe 
imion of tbeir testiniony, capable of estiUilishing the taet into the trulii of 
which Uiey were directed to inqoire. 

In the spring of the year 19)7, 1 bad the pleasure to hear &om David 
Gordon, at that time a mercbant in this dly, ftfterwards much dlstlngalehed 
In England as a <dTll engineer, an account of Fnllon's trial-trip, and to learn 
from blm tbat there was every reasonable bope of bis snccees. 

In tbe summer of the same year, while about to sU down (o dinner at 
GrCf^oiy's Hotel in Albany, in company with my predecessor In Colmabia 
College, Dr. Kemp, Mr. Selah Strong entered the room, stating that he had 
Just arrived from New York In Fulton's steamboat, after a passage of about 
tbirty-aiic honra. He wuit on to say, tbat, being anxious to reach Albany 
to transact some boslneas of importance, ho had solicited permission to 
make the voyage in the steamer, wliich was, aHer some hesitation, Kranted. 
Five other persons followed blm, occupying with him the six spare berths 
which happened to be on board. Mr. Strong, then, was the first passenger 
who ever paid bis fare In b steamer, and bis urgency had probably a great 
iufinence on tha fbrtones of the invention; for, op to that time, lulton's own 
views were chiefly devoted to tbe Mississippi and its branches. An openiiij> 
for a mccessAil traffic seemed to exist on tbe Hudson ; and from that date to 
the dose of navigotun the original boat continued to nm occasionally, and 
to convej passengers. 

Yon may readily believe that I did not fail to visit the vessel ; and that I 
could not avoid hearing the Imprecatioiw, not lend bnt deep, with which the 
Albany skippers saluted what thuy thought would be the ruin of their occu- 
pation. Even the more quiet burghers could not refrain fri>m lamcntln|t 
that in Fulton's auccess was involved the rain of their trade, and the trans- 
tw of their business to New York. The veseol was very oolike any of its 
even very dissimilar from tbe shape in wbich it appeared a 
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few month* afterwardi. With a model raeemUhiE Ihkt of a ikllT, It was 
deckod for & ahort diataace &t item and itern. The enfiliie was open to 
view, and fW>m the engine aft a hoase like that on a canal boal was raised 
to cover the boiler, and the apartmeiitB fbr the offlcen. In these, by (he 
addition of * ttw bettha, the pusengere woe acctnnmodated. There were 
DO wbeel-gnards. The rndder wai of the ih^ie esed in laiUim; vtBaeis, and 
moved by a UUer. The boiler was of the fbnn Aen tuoal In Watt's engines, 
and was set in masonrj. The condenser was of the siie habitually oaed in 
Jand enginee, and atood, as was and still la the practlae ia Ihcm, In a large 
cold-water dstem. The weight of the maaoniy, and the graat capacity of 
the cold-water dstem, diminished most materially the buoyancy of the 

At this point Fnltoa'i Ingennl^ and totlHty of inventkni were called into 
play. The ezpraimenC was to tlie eye of the world snccessAil, yet was 
withal so imperfect as to be liable to contlnnal accident and annoyanae. 
Tbe mdder had to lltUe power tlist the vessel could hardly be mauafced, and 
could Dot be made to veer aroand even in the whole bieadth of the Hudson 
at New Yoik. The ipray ftum the wheels dashed over the paeseiigeTs, and 
tbe skippers of the river craft, taking advantage of the onwleldlnees of the 
vessel, did not fUl to mn fonl of her as oflen as ibey thought tbey had the 
law on their side. Tbos, In aeveia] butanoes, the steamboat reached one or 
the other of the termini of Its route with bat a single wheel. 

Belbre the season dosed, tbe wheel was ssrreiutded by a ftame of itrong 
beams, and the paddles were covered In ; the mdder bad taken the shape of 
a rectangte, at large Iron horizontal dimensims, sach as is now seen In all 
American river-boats ; this rudder was worked by a wheel, the ropea ftom 
which wen attacbed to the end moat distant thnn the pintles. The vessel, 
by the last mentioned arrangement, became so manageable as to be cqiable 
of veering at Albany ; and by tbe flfst was more likely to inflict than to 
Toceive injury in an eacoontin' with a sailing vesseL I whs even at that time 
of opinion — and a earttfU attention to the working of the patent laws haa 
conflimed me In it — that, had Fnllon been less sangBloe in idaUan to his first 
patent, and had added to it by a new instrument the improvements wblch 
drcnmstancea led hhn to make during tbe sninDMr of 1807, bat wliich he 
Allowed to become public property, he might have maintained bis exclusive 
privileges as paloitee la all parts of tbe Union. To put a pair of paddie- 
wbeeli on the axle of the crank of one of Boulton and Watt's engines Is a 
step almost too gimpla to admit of specification, and bad been in some de- 
gree indicated by Watt himself; but Urn pnctlcal diSlcaltiee which lay in 
thd way, and could not have been foreseen, required the application of reme- 
dies, all of which were original. Among them, anqaeeUoDably, was the 
sabetltadon of a oondeoser, enlaq(ed Iborfold In its capacl^, Ibr the old 
condenser and the c<dd-water detain, together with the nse of standing pipes 
instead of the cobtwater pump. These made their aiq)eaiBnce the """'"g 

Daring the winter of leOT-F^ tbe " Clermont"— for by this name tbe vessel 
was itow known— was almost wholly rebuilt. The hull was coosiderkbljr 
lengtJiened, and covered ftora stem to stem with a Suih deck. Beneath tbli, 
two cabins were formed, and mmnmded by doable ranges of berths, fitted 
up in a manner then unexampled ibr comfort. The vessel was then adver- 
tised to mn at stated periods between New Yorit and Albany, aa a pai^et, 
tbe first ttane of departure being the first Wednesday (I think) of May. On 
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Iliat di; I embarked In her; tbe oRlccr In rommiuid wu ntuiMd JenUiu; 
BDd Fulton hlmstlf, Bcrompanled by the lady whom be had recently mar- 
ried, waf on board. The flnl marked Incident was tbe learlnf; of lereral 
paraeogCTB who bsd ventured to inut to the want of punctoailty then nsnal 
In tbe departure ot Teaseli. The role of itartlnif at an exact hour wat then 
enfbmd for the flnt time, and from that rale there wu for tbe fhture no 
deviation. One or two of the dilatory parties Jumped Into a boat tbU wal 
towini; astern, the otben were left behind. 

Leaving Cortlandt-ftreet at five o'clock, we were at the base of Butler Hill 
abont daybreak the next mominfi:. A delay of a couple of hoon took place 
at ChuncelloT Livingston's wat, Clermont, and the whole passage was mado 
In less than forty honn. Symptoine of dlfflcnlty vrere manifest, however, 
even on tbe upward pasnge. Hr. Fulton appeared anxktoa and abetracted. 
finally, steam began to make Its appearance in very mjnnte Jets Chroagb the 
Joints of a wooden tmnk, tbM was fint considered by tbe passengen ai the 
ease of the bdler. It wu at last fonnd lo be the boikr llsetf, and It wae 
whispered that Fnlton had been overmlcd by hie assodatee, and that a cylin- 
der of wooden staves, containing: fire-place and fiuea of copper, had been 
substituted for tbe boiler of Watt, Instead of replacing It by a new boiler of 
Goppa. This form of boiler bad been proposed, but si for u I can learn, 
hail never been used by Watt. On tbe return voya(^ tbe leaks in the boiler 
continued to increase; tbe speed of the veesel, althoufrb aided by a flood In 
the river, became less and less; and after II fty«e>en hours of Btru);gllnf(, tbe 
engine ceased to work. We were then at the foot of Christopher street. 
The flood-tide made Itself teit in opposition to our progress, and the pa«- 
sengen conaldered It better to make a landing, and find their way on foot to 
tbe peopled parts of the cKy. 

It to(A some weeks to obtain a new boHer, afto' tbe expiration of which 
the Clermont reanioed her proposed tr^. 

In the month of September, 1B09, 1 was a partaker in the exdtlng scene, 
thmx Brat enacted, of a ■leambost race. A company al Albany had been 
formed for tbe purpose of competing with Fulton. The flrst vessel of this 
rival line was advertised to leave Albany at tbe same time with Folton's. 
Parties ran high In the hotels at Albany. The partisans of Fnlton were 
enrolled nnder Professor Kemp of Colambia College, those Of the opposition 
tinder Jacob Stout. The victory was long in sospenso ; and It was not antil 
after tbe thirtieth honr of a hard strogj^le that the reenit was proclaimed by 
Dr. Kemp, standing on the taffVait of Fulton's veaset, and holding oat, in 
derision, a coil of rope to Captain Stont, for the purpose, as he Infbrmed 
him, of towing hhn into port When tbe age. Ugh standing, and eedate 
character of these two gentlemen are considered, It did not surprise me, who 
witnessed their excitement, when I alWwBnls beard of Western winnen 
hartng devoted their bacon to f^ed tbe fires of a steamboat furnace. 

Althongh I became In liniBtely acquainted with Fnlton about the year ISIO, 
I have nothing of interest to mention lo you, except that this intimacy [vo- 
cured me the privilege of accompanying him on tbe trial-trips of two of his 
Tesaela — I think the Paragon and the Fnlton. The latter was Intended for 
the navigation of the Sound, but was prevented fhmi plying on that ronte 
by the presence of British cruiaeis. On one of these occasions we had tbe 
opportanil7 of seeing tbe respect In which Fulton's genius was held by ene- 
mies of the conntry. On issuing from tbe Narrows, we saw, close in with 
the Point of Sandy Hook, a large English veesel, tbs Boiee Satom, by 
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wilA tha port wm then blockaded. Our direct course fbr the anchorage at 
the Hook, wUlber we were boond, la.j acrose the east bank, and we ilim 
had the appearance or bearinK down on the cralaer. As soon at we were 
ttidf in sight, and as onr smoke conid well be seen by the Satam, that ves- 
■d WW put attont, a press of sail was spread, and ever? eflon was erldently 
Blade on boaid to obtain an offlng, br standing swaj ckme iianled with a 
■Dong wind IVom S.W. After we got qoietl j anchored tutder Uie Hook, the 
Satnm nwnmed her station jnat outside of the bar. 

Althougii It has been said, on En^h authority, that Kr Thomas Hardy, 
while occnpylng the flonnd with a powerftal squadron, and canTing bis Sag 
In a •event^-foiu', nerer remained at anclior daring the night, and raiel; left 
the deck except b^ d^, in order to Insnte salMy limn Fulton's torpedoes, a 
mors certain if not more teniflc mode of attack was, at the date of which I 
ipeal^ afloat, and nearl7 ready for serrice in the waters of New Yoii. This 
WM Oa neaiQ BaOay, miscalled Frigate, Folton. This ressel, formidable 
moogh In tealitr, liad been represented by correspondanla of English news- 
papers as a monster of prodlgioos powers. An hnndred gims of enoimona 
nlllne weie said to lie encliMed In Are and bomh^troof shelten ; the upper 
deck was reported to be defended by thonsands of boardlng-pllces and cut- 
lasses wielded by Bteam, while showiars of boiling water were ready to be 
'poured over those that might escape death fitnn the r^>tdly whiritng steel- 
in really, the vessel presented t.hote the siufoce of the water the figure of 
an oW, wbosa greatest length was about the same as that of an EnjjllBh 
•oyenty-lbnr. This was covered by a contlnoonB spar-deck, at elflier extrem- 
ity of which was mounted, on a revolving carriage, a chambered gon, capo- . 
ble of throwing a solid ball of 100 poonds, bat intended, as is well known, \ 
to throw shells. Beneath the epar-deck was the gtm-deck, also contiauoos, 
except in the middle, where space was left for the working of a lai^ paddle- 
wbeel; and on this gun-deck was mounted a battery of Ihlrty-two 32-poand- 
ets. The sides of the vessel were tlilckened by cott and wood, not only 
between the guns, but as low as the water's edge, until bicapable of being 
penetnued by a 32-pound ball. Beneath the gon-deck the hull was fonned 
ac If of a vessel cut bt two, leaving a passage fttiiD sleia to eteru for water 
to reach and to be thrown backwards ftom the wheel. Two mdden were 
placed to this passage, movlnff on theircentres. The bailers and the greater 
part of the machinery were below the reach of shot, and even the wheels 
DOold only be reached by a stray shot, passing; unimpeded and In a proper 
direction thiDugb the port-boles, until the sides of tbe vessei . had been 
destroyed by a long-continued battering. The central wheel, and the pecu- 
liar rudders, had already been snccesBftilly used by Fulton In a ferry-boat. 
This seems to have been placed on the Brooklyn ferry about the year 1811. 

Hy scene most now be changed to tbe opposite side of the Atlantic. Tbe 
■war with England being at an end, I took an early opportunity lo visit 
Europe, and reached England in the month of Hay, 1615. In Joly of the 
■ame year. In company with some other Americans, I made a p^eetrian 
excnnlon to the neighborhood of Koncom, In Choehire. On oar retnm 
through die beantlflil grounds of what once was a park belonging to Lord 
Sefton, was then laid out in sites fur vUlaa, and has since been included In 
the town of Liverpool, we saw beneath us In (he Mersey an object which 
puzzled our English fiiend, bnt which the rest of iho party knew to be a 
■teamboat. On reaching Liverpool, we loamcd (hat Bell, who bad been put 
Turward by a Commlitec of Parliament, as tbe rival, indeed as the Instructor, 
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ot Faltnn, hnil bronght bli reuel, the Comet, round ttom Greenock. It 
•ccmi Itiat ho had been driven fVom the Clyde by the ooBupeUtkin of bu^er 
and more perfbtt Tcssels. Id pugiaf; between Uie two town* be had made 
the flnt £n|^h Toyage on the ocean by steun. Thii dale, you will per- 
eeiro, li six yean later than the BlmUar voyage of Robert L. SteTena troa 
Kew York to Pbtladelphia. Tbe leagth of the Comet'g keel was no moce 
than forty ftot, her engine was of tnit ihrBo-horse power. 

On the 2l9t of Uarch, 1816, I left Soothampion tor Havre, In a cotter 
packet of aboat fbrty tons. Tbe fbllowlng nit^hl wai very gtormy, and onr 
c^>tain thongbt it pmdent to iMnin for lome honti to Cowea, nntU tho 
violence of the gale had abated. On entering the baitn at Havia, we wen 
moored alongside of a steam veud of «boat the lanie ilae and ilmllar 
model, wblch liad, dnring tbe gale ws had feared to enooiuiter, croMed the 
cbannel ttom Brighton. Thi» remtA ateended the Seine to Bonen, and. If I 
am not miataken, to Paria. I do not recollect her name, nor am I awaie of 
her fote ; bat she was anqaeattooably tlie Urtt Iteam veaael apedally bnflt In 
Great Britain for sea navigation. 

From thi« dale onwanta, tbeattemptaat the navigation of tbe nanowaeea 
which nirroand England weie fteqnent and partially incceaafld. PrIvBte 
enterpriM and patronage were, bowerer, InsnfBcient to insure any Important 
lendts, and these were not attained until the Govoimient, in 1820, nqiped 
In and eatabtlshed a line of mall steainen between Holyhead sod Dublin. 
Tlie sound principle of ajding fndlvldnal exertion by govemment f^iodt and 
government patronage was flrat exhibited In thli line, and tbe method baa 
been copied In other English lines, and In the neinHjerua of Fmoce. 

The navigation of the narrow seas by gleoni, as practised by England, 
affbrded bot little hope of success tn tbe navigation of great distances upon 
the ocean. So small was the expectatloii of Its practicability, that a cele- 
brated, if not a distlngaished writer and lectarcr of that country concinded, 
that ttie resnit of English experience autliorized bim to propbeey diat no 
Teseeie conld be bnllt tbat conld cany mal enough to make the pasoage 
noder steam IVoio Enrope to America. Yet at tbe lime of this i^opba^ tbe 
problem had been solved yean before by American bands in IfflO. With 
flmda chiefly famished by David Danham, nnder the Inspection and partly 
at the cost of Jaspor Lynch, with engines ptaimed by Folton himself and a 
hull moulded by Eckford, a steunar was bnllt In New Tork to ran, via 
Havana, from New YoA to New Orleans. This vessel attained what Foitoo, 
. from an imperfect theory, had concluded to be the maximum speed of 
steamboats -~ ulna naattcal miles per hour. And this speed was not ex- 
ceeded by steamets specially bnilt for sea service befom the brOUani opening 
of the Collins line. Tbe vessel of which I speak hod snffldeDt capacity for 
the stowage of fhel for each passage ; smtoined, nnder skilful management, 
bnrricanes of tlie utmost violence, and had room for many passengei*. Mo 
experiment could possibly bave boBa more snccessAii. But tlie enterprise 
was a fUlnre, because tbe cost of maintaining it was not deftayed by the 
nnmb^ of passengers who presented themselves. The enterprising I^ch 
was mined; the vast fortune of Dunham materielly diminished; tbe vessel, 
stripped of her machinery, was sold for a cruiser to a South American 
govEmmcnt, In whose service her speed and seS'Worthy qualities well sus- 
tained the reputation of Edtford. Thns a triumph well deserved by New 
York remained t« bo earned, after an interval of many years, by Bristol, tn 
the repeated voyages of the Great Western. 
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- HEW AlXOr FOE BHEATBDIG SHIPS. 

A patent Mi lecentij been token out in Eng^d by Mr. Aitbur Wall, of 
Loudoii, for a coiobiiiation of met&lB posseselng dldbrent electric cbaractcra 
for the sfaeatliing of ships. Ttio allof a made by melttnj; two uid a hsJf 
parte of coptier In obb cmciMe ; in anotlier nine parte of zinc, eigbty-wren 
tiT lead, one part of merciuy, and m half a part of biemnth ; then mixing: the 
coateDia of boUi cmdblee, covering the surface with cbarcoal dost, and eUi^ 
Tingwdl outs all aie Incorporated. It is stated that themercoryin this alloj 
protects botli the dnc and copper fVom the action ot sea-water. The con- 
tents of the CTodble are lun into Ingots, and rolled into sheets. 

The same inventor has aleo otitained a patent for prolectleg tbe bottoms 
of iron ihipe ftom the action of sea-water, bj the nse of a composldon of 
litbai^.inade Into a smooth. Chin paste with tarpentlne, 10 which Is added an 
eqnal weli^t of ie«ln. The whole Is tbrai pot Into a close iron vessel, placed 
orer a fire, naphtha added ibrongh bd aperture In tbe lid bom time to time, 
and the boilhii; kept np slowlj for abont two days, until the whole baa as- 
muned a tenaclons, adhesive character, and a oeani]' consistency. It Is then 
Ht to be applied to the Iron of the vessel as a primary coating. A second 
coaUns Is given to the iron wlUi a composition of resin, combined with one- 
flfth of Its wel|;ht of an oxyd of mercory and powdraed charcoal mixed in 
toTpentine. This outer coating flUs np all craclcs or gaps left In the first 
application, and the nature of the composition is stated to be such that It 
prevents barnacles adhering to the Iron, and resists the corroding action of 
saltwater. 

OS THE ffTRENGTH OF BOHE AUAyiS OF NICKEL AHD IKOK. 

At a recent meeting of the Manchester <£ng.) Society of Engineers, Mr. 
Falrbijni, presented the result of some experiments made to ascertafai 
whether an incision of nickel, in ■ given proportion, would Increase the 
tenacity of castdron. as originally Imagined (h)m the anaJyela of meleotio 
Iron, which generally conttuns 2 1-2 jier cent, of nickel. Contrary lo ex- 
pectation, however, the cast-iron, when mixed with the precise qaanllCy of 
nickd indicated by the analysis of meteoric Iron, lost consldorably in point 
Of stzength, instead of gaining by It. Mr. Fairbaim also stated In the coarse 
of his paper, that during the last ten years, Innomerable tests and expeli- 
mnts bad been made for tbe purpose of obtaining a metal of extraordinary 
tenacity fbr the casting of mortars and heavy ordnance; but the ultimate 
resnlt appeared to be, in the opinion of the anchor and others, that for the 
casting, or rather tbe construction, of heavy artillery, there is no mctnl so 
w^. calculated 10 resist the action of gunpowder as a perfectly homogenoom 
mass of (Aebtxfonii purest ctIs^I^an when freed IVom salphoiand phosphomE. 

In the discussion which followed the reading of the paper, Mr. Calvert said 
that It ■was bigbiy jHttbable tliat nickel caused the Increased briitlenesa of 
cast-iron, just as carbon, phosphorus, and sulphur, bat tbat the resnlt with 
malleable iron might probably be very different! and, as meteoric iron Is 
malleable, the trial could only be complete when sott iron and nickel were 
nniled; nevntbeless, these experimeatB, as far as cast-iron is concerned, were 
deddedly new and of gKat value. 
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It Ii B popular notion that the procsw of oaanihctaring the te 
ffOKj"Saaiatlieel-iniit" Is npiofoiind secret, ami that tlM vlglUiioe «x«(- 
dsed by the EagiUa Goremment, and the Riuaian manufactnran, hav« 
hitherto eaccewMlr prevented all foreiKnets (rata oblaininit the BliKhtert in- 
Totraatlon on the anbject. The present Commlaskincr of Pat«ita, in hii lait 
npon, aJao aJlades to the ntannTacture of tlili article, aa tarn of the [R«M, 
muolred problenu In Bcience, which the Indosthal InleieiU ot the coontrr 
require should be explained. 

Hr. Wells, in bis tecent work, " Prlndplei and Applications of Chemlatiy,'' 
■latee that this current belief has no foundation In fact, and that the method 
of preparing the iron in question is peribctl? well known. According to the 
Mitboiity qnoled, " Russia sheet-Iron is. In the Srat instance, a vmj pnte artl- 
de, rendered exceadingiy toii|;h and flexible bj refining and annealing. Its 
brlfcbt, t;los8f surface is partially a silicate, and putlall]> an oxyde of Iron, 
aod is produced by passing Qie hot sheet, moistened with a ■alntion of wood- 
Mbee, through poUri)ed steel rotlcta." 

Another mythical bubble is thus ponctured, and the wonderful stoiyof 
guarded fbnnderies and erer-watchnu offldala, aa connected with Bnasi* 
sheel-Iroa, will take rank with the account of " Symmes's Hole," and tbO 
barnacles which turn to Solan geese. — Scientific Americait, 

COMPOSITE mas bailisg. 

The process by which this light, elegant, and cheAp fabric is msnnfactnred 
Is as follows : — Rods and bara of wrought-iron are cnt to the lengths required 
for the pattern, and subjected to a, process called crimping, by which they 
are bent to the desired shape. These tods are then laid In the fonu of the 
design, and cast-Iron moulds are affixed at those points where a connectioa 
ts dedred ; the monlds are then filled with melted metal and immediately yon 
baTe a complete tailing of beautiful design. The entire process is so system* 
•tized, that what was once the work of days Is effected In an hoar, CaatlDg 
in iriHi moulds has this i^reat advantage over the old sand monlding, It does 
not i«qalie any time for cooling, as the melol la no sooner nm than the moulds 
■nay be removed, and nacd again Immediately upon another section of the 
work ; and besides, it is so much moro readily elected. Bf the combination 
of wroaght and cast-iron in this process, the most cnrioos and complex 
designs may be produced almost at wlU. This simplicity of prodnctlon la 
attended with a correspondinf^ diminution of cost. 



Six parts of bismath, three parts of tin, and thirteen parts of lead, are fused 

togetherfirst of all, in a crucible or iron ladle : the mixture is poured oat and 
flised again, If it is lo be employed In casting. It is almost as readUy fusible 
as the well-knowti Rose's metal; bnt, besldespcI9^essingconBiderablehardnMe,' 
ft has the particular advantofre of not being brittle, because It possesses no ciys- 
talline structure upon the fracture. If the cast objects be bitten with dUnts 
nitric acid, washed with water, and rubbed with a woollen rag, the elevated 
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spola become brigbt, whilst the sunken portions arc dnll, and the caeting 
Bcqniiea a dark, gta,y appearance, with an aniiqiio lustre. Without lilllni:, the 
color is Uchi-gray. Some casts of medaJs token with [his alloy in plaster of 
Paris were fto sncceasful. Chat the Qnest cxintoora and the logond, which in the 
oitKiual was only legible with the lens, were completely reproducer). Oscu- 
lated for IDO parts, this alloy consists of 2T21 bismath, S9-D9 lead, and 13-04 
tin. A£ buimuth Is expensire In compsrison both with lead and tin, the 
quantity of lead might be increased, and that of the bismiith diminished, 
without injury to the valuable properties of the alloy. It Is proliablo this 
mixture may bo adapted for typognphkal Vin>»9es. — PvljifecAn. Caitralbi., 
1S57, p. 888. 



NEW UATEBIAL TOa HOtTLDS, ETC. 

It ts proposed to Introduoe a vast hnproTement In the casting of metals, by 
.lubstltoting compressed carbon for the sand or clay usually employed. The 
advantage to be derived Is, Chat the same mould may be used over and over 
again withont ii^nring the smooth snrface of the cast material. The carbon 
to be employed, which is manufactured under a patent recently granted lo 
Hr. Bnhring, of Ent^land, is comparatively pure, and can be moulded Into 
any shape and fonn reqaired. Tbe same material has been sncessfally ap- 
plied to the mannfacture of crucibles, and these crucibles are by many con- 
sidered Bnperior to any otheta. Another purpose to which the compressed 
carbon Is applicable is the manufacture of battery plates ; and it is antici- 
pated that electric telegraph companies would effect a vast saving in the cost 
of their batteries, by employing carbon in connection with iron. Instead of 
the dDC and copper platee now used. 

ON THE SHAPE OF BEICKS. 
Ur. Geo^e Gilbert Scott, an eminent English architect, in a recently pub- 
lished work, m^es the following observations on tbe form or shape of 
bricks. He says : — " The ihape of a brick has a gi«at inSucnce on tbe eflbct 
fn work. Our bricks are too short for their thickness — they should either 
be thinner or longer. I should say thinner for small buildings, and longer 
for large ones. If, for fnatanco, we had for large buildings fecing-bricks of 
the usual tbickness, but nearly a foot long, they would look well, and would 
work In with a backing of common bricks, if necessary; bat for small build- 
ings, bricks of the nanal length and breadth, but only two and a half Inches 
In thickness, would look best. In the north of Germany, bricks were osed in 
the middle ages, Ibr large buildings, of much greater siKe than we now use 
them ; this would have been good had the thickness been kept moderate ; 
but that being Increased in proportion, the bricks were often insulfldently 
burnt; and, except Id buildings of gigondc size, they looked clumsy. The 
Soman brick, which was twice the length of ours, and littlo more than half 
Its thickness, was in the other extreme — but it Is the better side to err on. 
Their length ensures good bonding, while tbek thinner can^ea Ihem to be 
tborougbly burnt." 

DOrr OF STEAH ENGINES. 
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tracted from the published reMarches of rmf. Tbompion, of Engluid, on the 
djnunlc theory of sleam : 

" 1. Ttie eaf(lne of the Fowey Consols mine iras reported, In ISU, to )iaT« 
glTon 125,OS),000 foot-poandB of eSbct (or the consampUon of one bnshel, or 
ninety-fonr ponndE,Df coal. Now, the averafne afflotmc eTspomted fhlm Cor- 
nish boilers, bjr one ponnd of coal, is ei);ht and a half pounds of steam ; and 
hence, tor each ponnd of steam eraporaied, lX,!iS6 fbot-poonds of presanr* 
are produced. 

" The pnasnra of the aatnTated steam In the Ix^er ma; be taken as three 
and a half Mmoepheres, and conBeqnently tlie tempentore of water will be 
150°. Now, by Begnanlt (end of Homolre x), the latent beat of a pound of 
■atomted eleani, M t4ff> Cent., Is 508, and Blnce, to compensate for each 
pound of steam removed fhnn the holler in the working of an engine, ■ 
pound of water at the temperatoie of the condenser (which may be estimated 
at XT) in inlroduccd from the hot well, it follows that 618 units of beat 
Cent, areiutroduccd to the boiler for each pound of water eTspomCed. But 
the work produced for each pound of water evaporated was found atiovo to be 
196,536 foot-pounds; hence, '-ViV^' °'' S5'3 foot-ponnds. Is tlie amount of 
work produced for each tmlt of beat transmitted through the Fowey Consols 
engino. 

" 2. The best duty on record, as performed by an engine at work (not for 
merely experimental purposes). Is that of Taylor's engino, at tbe United 
nines, which, in ISIO, worked regularly for Bcverat months at the rate of 
98,000,000 foo^pou^d8 for each bushel of coal burned; this is ^^ or '781 of 
the ejcperlmemal duty reported In the Fowey Consols engine. 

" Hebce, the best useful work on record Is at the rate of 1983 fbotponnda 
for each unit of heat transmitted, and is ^^^, or forty-fivo per cent, of the 
theoretical dnty, on the supposition that Uie holier is at 140° and the con- 
denser at 30^. 

"3. French englneeis contract (In Lille, in 1317, for example,} to mak« 
engines for mill power which will produce 30,000 metre-pounds, or 98,427 
fool-pounds, of work for each pound of steam used. If wcdivldcOiiB by 61S, 
we find 139 foot-pounds for the work produced by each nnit of heat. Iliisia 
30-1 per cent. o( 440, the theoretical duty. 

" 4. English engineers have contracted to make engines and boilers wlilch 
willrcquireonlythreoandnhaJf pounds of the best coal per horse power per 
hour. Hence, in such engines, each ponnd of cool ongbt to produce S63,70O 
foot.ponnda of work; and If seven pounds of water bo evaporated by 
each pound of cool, there would result 80,S14 foot-pounds of work for each 
pound of water evaporated. If the presEure in the boiler bo three and a half 
atmospheres (temperature 140°), the amount of work for each unit of beat 
will be found, by dividing this by 618, to be I30'7 fbot-ponnds, wliich ia 
J^n^, or 29-7 per cent, of the theoretical duly. 

" 5. The aotnal average of work perfbrmed by good Cornish engines and 
bailers Is 53,000,000 fool-ponnds for each bushel of cool, or less than half tba 
experimental performance of the Fowey Consols engine, and scarcely mora 
than half the actual duty performed by the United Mines engine In 1340; in 
fact, about Iwcnty-flve per cent, of the theoretical duty. 

"6. The average performance of a number of Lancashlni engines and 
boilers have heen recently found to be such as to require twelve pounds of 
Lancashire coal per horse power per hour (>. «., for perfbrming 60 >r 33,000 
foot-ponnds), and a number of Glasgow englnei such as to requtn flflemi 
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ponndB (of B somewhat Inj^rior coal) for Che same effect. There are, hoir- 
trrer, mora than twenty large englnea In Glaagov at preeant, which work 
with s consumption of six and a half ponndt of droca, eqiuTBleat to flvo 
ponnda of the best Scotch, or ftrar pounds of the best Welsb coal, per horse 
power per hour.' The economy most be eettmaced frota thoie data, aa In the 
other i.'aae*, on the aseumptlon, which, with reference to these, la the most 
probable we can make, Chat the evaporation prodoced by a pound of beat 
coal Ib seven ponnda ortteam. 

A cnble foot of water weighs SS'32ponnd9; allowing fire pounds of coal to 
eraporate Ibla qoantfty (^I2-d64 poimclg per ponndof coi^ — and 12-9 has 
l>een done), we get, a» the theoretical dn^ of one pound of coal : 



IbLoCooa 


Par 


laUecngiDevithiiiltUIpreanireof i mjim niwi mu mnt . .m 
lMn»., and cottlng offatl-lOth, i,«njjatnm»aaa»iom'--a 

*^o?^o;S£™°.i^«*"' ftr a -!p- j ,^^ .. ,.« 
A<iiage_di>tTorfi^n'l.h«.KlnM, 750,000 « HH 


87-68 
«'«8 
fll-SO 
»■« 
It OS 



It haa bean already taid that the best expansive enf^nea bave nerer real- 
ted In practice mora than sixty per cent, of their theoretical daty. Aa re- 
gards the coagMtitiiM of such lees of fortr per cent., Hr. Pole fbond, that If 
an enKine of that kind, expanding three and a half tfanea, were absolnlely 
perfect, each unit of heat given out by the combnstion of the fuel ought to 
develop aboDt 134 units of work ; but the amount actually produced in the 
■b^ie of water raised was only about eighty units, or sixty per cent. leas than 
Ae theoredeal reniH. He has endeavmed to diacovra' at irtiat parts of tbe 
oigtne thb kMt oocnmd, and has fonnd It might be dUlbaied alxint aa fld- 

Impetfeet ooMbBiUtm, and other oaaMg of wwta of beat in tha twllar, VH 
Heat expended in nising tba tempentara of tha ibed-water to a 

bolUng-poInt, 12) 

Frktlon, Imperftot vamim, air, pomp, tU,, or power wasted In 

wcvUng the engina, IE 

Useful affietreallnd ■ 00 

Total Mlorifie power of tba en^na, .... 100 

The fHction of the machinery of a locomoUve engine has been experimen- 
tally deiermioed by De Pambonr at -^ of the irachvo force It exerts, and 
this exacdy colnddes with the reaolts of Mr. Pole's analytical Investigation 
of the faction of the direct-acting marine engine with slides, Thta Is, of 
oonrse, exclusfve of the resistance of the air-pump, and of the (Hetion caused 
by Sie prewnra <when nnbalanced } of the steam aa tbe back of the silde- 
yti'n.—Biigiiiar and Ardt. Jountal. 
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AtntUU. OF SCtEMTlFIC SISCOTEBT. 



The roHowIng paper, ihowiiig Qis TesolU of experimenM on the sBengtlt 
of Tariom kinds of bollding stones In comoion aae, wm recentlj read beftxe 
the American Inatitateor Architects, N.Y., by Ur. B. Q. Hatfield. Ttie pre»- 
anre applied ww bj means of s hydraulic press. The press was constmcled 
forme by Heasn. S. Hoe £Co., In their bast style of woricmaiuhlp; oil. In- 
stead of vater, la used b> ftroid cotroaian, and conseqaent IHctlon. TbO pre»- 
snni Is indicateif at all stages of the eKperiment by an index moring over • 
scale 00 a clrcnlBr are — the Index being operated by levers on knife-edge 
beariop ; one of these lovers Is pressed bf a piston ployli^ fai a small cylin- 
der, the pfstoii being operated bf the oil nndw presnue. The pRM has a 
ttfuUj of 60,000 ponndt. 

The BaistoBce to Onahing. — The specimens submitted to this test wem 
two-Inch eabea of ft«eMoae. Tbey were dressed to the shape abont as accu- 
rately as cot-stone used in theeiection of buildings. To prevent any nnequal 
pressnre on the parts, they were bedded above and below in a thin layer of 
0ne white sand. The reaolta given below are the pounds per square inch of 
the snrflice pressed, xequired (a piodiice the flnt Itoctnie. 



Kind. 


S^^lnwns. 


''jJe'rIqSiSSSb*' 


Sp-lSo'anvltr. 


Belleville, N. J., 
ConnecttenI, 

Little Falls, 
Caen, 


4 
3 
2 
9 
4 


issa 

3319 
SDSe 

2991 
1088 


3-338 
S'4St 

2-381 
2-326 
2-218 



1 Great •Straw. — The ipedmena anbmltied to this test were 
abou4 it 5 inches, and slzieett Inches long; laid on choirs, with a dear bear- 
ing of one foot In length. The flgnres given below an the lednced rvaults, 
and exhibit fbr each kind the constant, a, In the fbrmula^— s, or tlu 
weight reqnlred to break a piece of the material one Inch sqaore, and one 
foot kmg, dear iMSdng, the weight conceomted at the middle of the length. 



K„. 


Homberof 


Avante valve 


Spertfle Gravis. 


Bine stone flogging. 






2707 


LIUle'^i^fto4tone, 
























1 


72 


2-604 


(AnoUier qnany) 
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The one ipedmen of granite etTtng a molt so mnch betow that at Qm 
Mbn two ■p«diiiBiu, wai of a coane t^^nre, Bbowlng In tti« fhwtOM Um 
OTitBls of Its IngitdieDla, laige and dMlncl la fbim and color. 

THE WEIXIHGTOTI 8AEC0PHAG0S. 

In one of tlM i^ainben Into wbtcti tlie crypt of St. Paal'i Catbedra] to 
dirided bj tbe naawlve pOlan vhicb belp to support that Tast stmctore, and 
MHttr tbe Te>7 ovntrs of the ihMne, b a earoophagus, ot blacfe marble, In 
wUdi are Indoead tbe temaiiu of England's gnntAat naval bero. No more 
worthy lestfng-plaoe contd have been foond for the glorknu dead; and no 
■Mwe Attlltg spotcoold poMfbl; hare bean choun than the adjacent chamber 
fiw tbe tomb of the hero who, next to Nelwm, boldi the highest place In dm 
Hiliiaetfciii iif UicoonbTmen. They rest there aide by aide — the gitM ad- 
miral and the great genmsl— exaisplee alike of EnglaDd'i ^or? and of 
England's gratltnde. 

When the coonli? bad provided BO monifleenllr ftir the burial of her favor- 
ite oommaoder. It was (bit that tbe tomb no 1«M than the monoment shonld 
lenifr to tbe national fMUng. The chamba hnmedlalelr to the east of that 
bt which NelaoQ Ilea was appropdaled to WeUtngton, aod it vrsa decided 
(6 place the oofHn in a HKOphagnt bearing a general corrcapoodrace to 
NelBon'i. 

Some dtOknl^ waa fbond la obtalikiDg a mltable bkxA of (tone fbr tbe 
MTcopbagna, dther on tbe condnent or In Great BrUntn. At length one waa 
diKOvered In a bnge bookleT orpOTphrry — one of sevoal — lying in the 
parlsbaf Lnxnllon, on tbe soDthem coast of Cornwall. So eiceasively hard 
ivas this stone, that tooli had to be constmcted apedallj' ibr the pnrpose of 
WotklDg It; and as only one man coaid work there at tbe same time, tho 
carving of tbe inside took neariy two yean to complete. Tbe sarcophagna 
was hewn Into form, as a geologist wonid say, in atu i It XKia% tbond ftr 
eaaier to carry woAmen and tools to the field, than to carry tbe stcme to the 
workshop, "rbe culdng waa done by hand ; the polishing, for tbe lake of 
expedition, by steam-power. Tbe boulder was sawn in two to form the sar- 
cophagns, the larger pmilrai being birilowed out to provide a receptacle for 
the coffiD, the smaller fonolng the lid. Its maeslveness will be nndeiBtood 
when we state that the sarcophagos as completed weighs upwards of twelve 
tons : tbe rode block was some Ave thnee that weight. Whilst Uie sarcopha- 
gtu was in progress, the chamber waa being ad^ited to receive It; aod tbe 
whole baa, neariy Ave years after tbe death oftbe^eatDnke, been at length 
Bnlshed. 

The chamber has a v«ry taupreBstve eSbct. In the centre, the mamtve sap. 
cophagns, reared on a more massive base, reachea neariy to the low vaulted 
roof; and no olject InteiftreB to lessen Ita nuOestlc proportions. The porphyry, 
of which it is eomposed, is of a deep cbocolate color — neaiiy black, In fact 
— feldBparcryatalgvaryingltasorfttcewithBplasbeeof alight but dosky red. 
In form, it Is, of course, oblong, the buj^ not being ronnded; bnt the mas- 
slveness is not deseroyed, aa In tbe Nelson saTcophagns, by the lower part 
being cut away : the ihll width of the base la preserved, v«y much to the 
advantage of the geuenl effect. On one side of tbe sarcopbagns la Inscribed, 
lngoldletten,"ABTBnn,DnKBOF WELLinoTOH;" on tbe other, the date* 
at hi* blRb asA death. At each end, on a plain drcnlar boss. Is a QaA 
cross. Its shape being hidkaled by a gtit ontUne. No other taiscrlplioB oi 
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onuDenl i* perceptible. The pedeKd m wUcb the wrco^agiu mta Is of 
wUte gniilte, fRun the Cheewwil^ V'^f Cocnmll; ■xtnmely lotfd ta 
fbrm, aboot the height of tlie iMcophagw, and hari&K M each of lu anglea 
thflheadof a deeping lioa. The lower part oT the vaJli of the chamber an 
also UiMd with rongti white grauit*; and a monldliiK of pollibed red granlu^ 
irtlleb is carried along the aide* of tlie chamber, nrrei to dtffiiie the color of 
the fanopliagiu, and of tlie (bar iai^ jwUilied graalte candelalMa which 
ttandatthefiniTOonieMof tlwaiMniiieBt. FromatptatvavhlehMUiaoBnti 
«ach of these caadelabia, riM fcor MiaH Jota of gas, whli± ahad a dim, nli^ 
lou llf^t,— ■abdned.biit Mtadau to allow the tomb to be dlMtnetlj Mea. 
The ioor li payed with a e a itl e IOm. 

The MicDphaitti*, to osr ^bUic, to tmr M tOrm than Ot flMrt of Ik* 
Egrptlaa Mioophagl tathemUihMuMmtef cooneltadmltBor noemi- 
paiiKm in ita wufcmanahlp wM die elabMUa htewgl y phk e wi lpOaa <m 
■omeof them), (liHr,inlkct, tlunanjwefcBOw.— Zioa. Xiit. fta t tHt. 

cavBca OF sr. isaac, at st. petebsbubq 

TUi dmidi, irtilch liaa been flili^-ttfaie ;eaz« bolldliig, wat conaaoated, 
wiifagreMpompattdmllltai7para(le,onaeJ0tbof Jwae.lSlia "TItltonio 
tbls goi^eaw temple," B^a a omeapoDdantttftlM London AtteDMim, "are 
dallied wltti the proftulon of barbaric peari and gold thef meet at e*erf 
l^at^e. We Bee no *40d, except in the door*; all tfaeieMi*grBnile,CarTva 
marble. Iron, porphyrr, mdaebite, alah al ter , l^la lainll, bnniEe, aDrer, and- 
gold. Eien the Ughtniv^oadncton a» of platiniim. The five croMea, ea 
wdl aa Hie capola of the building, are got wlA a maM of 774 pounds of 
gold, and are seen gUmring at adiitaiMeoffortjwcnIaftam Bt. Petersbing. 
One of the bells weighs ?5,0M poanda. Beven bnndred and twelve granite 
tt^onins, with Oorlntblan capitals, HnrnHind the building. The; are each 
flity-six ibet high, and seven feet In diameter at the base. Each Is constdeted 
to be of a Tatne of £1800 English money. The cost of the whole magnlfl- 
cent bnildlnK is reckoned — thongh this to ptobaU; a gross exa^eraUon— 
at ^13,500,000. The Interior, — comprising a space of 60,000 square ibet, and 
taken op neither tj seats nor b; organs (In tlie place of the organ th«re Is a 
chob of 1000 toen's voices),— is ver; imposing." 

SnCAH HAMMERS. 

Thsse tools bare gone on fnoeasing In quick gmdadmia, nntll the dlmax 
of a six and a half tons, dead hammering wdfclit, wltb a fUl of seven fbet 
six Inches, has been re«<3Md. A. taBoiiDer of this weight haa been lalalT' 
wected, and is now in cqieratlDD at Glasgow. — iMtJotiBmUa: 

METHOD or VEIBUnsa DEOAY IN TIMB^ 

The French Joomal "Cosmos" states that a simple method has been 
adopted in the sbipyards of Venice, bom time immemorial, for testing the 
•onndness of the timber. A person applies his ear ta the middle of one of 
the ends of tbe timber, while uotJier strlkee upon the t^iposlte end. If (be 
wood la Bonnd and of good quality, the bkiw la very distinctly beard, bow- 
ever long tbe beam may be. If the wood Is disat^;tegated by decay or 
otherwise, tbe soond will be for the most part destroyed. 
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The cbeoibt, tn tlio ctnuM of hli uialTtlad InreMlgsticHu, often meet* 
wltli vbat we oUed tracea of labsUnces ; b; which ls.f!<enenUljnndsnlood> 
quantities of matter too ntlnote to have any appreciable weight in the analyt- 
ical balance. Now it >ometimefl happens that these traces are of as mDch 
hnportance, considered scientifically and commercIaUy, as the Ingredlenla 
present in appreciable qaontities ; and ia order to estimate these small por- 
UonB of matter, he is often obliged to ^o over Us work, nsing ver; consider- 
able weights of sabstaDces, whereby hie tlnie and care are nearly doubled. 
It was this inconvradence that first Induced me to try to deterTalne In one 
operstioD the oHnpoDenU pnaent fat )atge and in ray mlaote qtianlltlaB; 
and allhOD^h I have succeeded beyond ray expectations, I am conAdant that 
the proceu is iiuceptlble of imprOTemeu^ both aa regards aentibfllty and 



After niaklni; many iuTeatlKatlons on the teniibHity of the moat ddleate 
leyo^ at to aiiuU welgfals, this method was foond far too ron^^li. It then 
occnired to me that if lD8U«d of ming the opposing force of gravity thiongfa 
the iBterraitlon of a lerw, we conld oppose to the graviuijn)^ effect of the 
matter the force of perfect elattldiy as maniftated Id fllamenU of glaM, we 
might nicceed in obtaining the wdghts of extremely small parts of matter. 
For that pnrpoee I tried the elasticities both of torsion and flexure, and 
found the lattor only to amwar the inrpoMi. 

The foUowlni; is a deeciiptlon of the constnictlon of my appaiatns, with 
which I have succeeded in estimating portions of matter equal In welgtit to 
the thooMudth pan of a milllgTain. Heatinic ■> rod of softg^au iii ime 
apot to bright redness, I drew it oat quickly, and thereby (ibtained a *""T"' 
nnifhrmly cylindiical, of alK>nt the diameter of doe homan hair. TaiUng 
bcaa the middle of this fine gjjus thiead a piece of saiA a tei^th (about 
three inches) that its weight would barely rednce it ftom the liorizoDtal, one 
end of it was fastened, by means of good sealing-wax, to the edge of a ma- 
hogany block, and the other end slightly boolted by i4ifiioachlng qniiMr » 
«mall spirit flame. In order to obtain a pan In which to place the lubstance. 
whose weight I would estimate, I cut with the common microscopic section- 
cntter some discs of elder pith from -001 to 003 litcb in tJii(^e««) and 
drawing out a still finer filament, the end was likewise hooked, and the other 
exliemi^ being passed throogh a pith disc, ■ small knob of gloss was made 
on this end by the spirit flame. Just of sufficient size to [HVTent this disc 
slipping off the sospending-rod. The filament with actatdwd disc was now 
hooked on the end of the rod fixed to the block, and was then ready for 
gradoallon. 

Not being aUe at the lliae to procure silver wire of snlQctent flneneu, I 
■Dbsdtntod some very flne and long hair, taken tana the bead of a child; 
BDd having brooght the centre of gravity and centre of motton of a very 
lensldve aoalyticol balance almost to coincide, I obtained a piece of the 
m^le of a hair weighing exactly one-half milligram. , This being divided 
into five eqn&l parts (each about one inch long) gave us tenths ot a milli- 
gram. One of these tenths being pltwed on the pith-p<m, the glaas fliunent 
waa deflected a certain quantity, which was marked on an arc formed of 
bristol board, and so as to be ahnost touched by the deSeeted rod In its 
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reralation aboat the ed|!;e of the l>locfc. Anollier tenth wM added, end 
mnother division obtained : and bo on, until all five dlvitions were maikcd. 
The lencth of the dlvlsknu being aboat ooe-tbiuth of on inch, the; itots 
TSiy readily subdivided into ten equal parts, vliich gave me immediately 
^-tbs of a mlliigiam. The weight of any qnaiitl^ c^ matter leet Oiaii 
one-half mUHgnun may be now estimated to yl^th of a milligram by 
placing it on the pan and observing the deflection. 

For the thoosandtlis, still more care and patience Is reqnired, the filatnont 
being mnch finer and somewhaC shorter, and the pith disc amallerand aa 
thin as possible. In order to obtain the primary graduations of hundredths, 
one of the above piecel of hair, equal to ^gth milligram, Is divided Into ten 
eqnal parte, which gives o* weights of -[^^Itk milligram. The deflectioiu 
caoMd by these welgfata, divided into ten eqnal parts, give -Yrfn^ '^ " 



In elastic lodi of square section, the deflection is proporthHiar to the 
wei^t; in those of clrcnlar section this law Is slightly departed ftom; bat 
by the above method of ascertaining directly the 'ralne of each dlvistoD, the 
error is avoided. — SilSmim'i AamaL 



mPEOVEMENTS Df WUTAKT IMFLEMENTB. 

Ifovel Pitid Artillery. — General Sir Charles Bhaw, of England, has recently 
perftet«d a novei [rfece of tteld artiilery, ftom which he antlclpstee extra- 
ontlnary resnlls In the percentage of destmctlveness and economy of 
expendltore. Napoleon's axiom was that to bring a conttnnons concen- 
Bated flrs npon a givwi point of the enemy's position was the Mcret of 
Tictoty. Animated by this Idea, the general has turned his attention to tlie 
eonstmctlon of a machine which shall accomplish this ofyect with the lead 
amoont of risk to the party using It. The Invention may be briefly described 
as an ambulatory infernal machine, based upon the Piesohl model. It con- 
sists of a row of twenty-four rifle barrels, bound lopethcr, fitted to an axle, and 
mounted apon a pair of strong, tl;;ht wheels. The axle Is capable of depres- 
sion or elevation to any angle within a radius of flny-Hve degrees, so that 
tlM necessary elevation according to tbe distance of the enemy may be 
luared. The ban^ls may be either breacb-loadlng, npon tbe revolver prfn- 
clpie, or they may, as In the model exhibited, be charged m the ordinary 
way, at tbe mouth, and rammed down, and all may be discharged at a single 
Are, or In four divisions of six each. The whole machine La but 300 pounds 
w^ht, and Is snffidently portable to be moved about, turned to the right or 
to the left, and Its fire directed with certainty by a single soldier while with 
ttt ammanition-cart, containing a relay of barrels and an ample supply of 
eartridgei. It may be moved fVom one part of the field to another by a 
single horse at a handgallop. The general affirms that one of these Add- 
[rieces, which may be served efl^ctnally by eight men, allowing for casual- 
ties, will throw in a more deadly flro than a body of 300 Infantry armed with 
the beet description of rifles in existence, and that the ratio of its desbnc- 
tlveoess, as compared with ordinary Inf^Cry firing In line, Is as BeTenty-five 



;.. Google 



VECSAMIOS AHS VOOnSL AltTS. 86 

per cent, against tbni. In addition to their lue In Mdluaiy Udd Mrrke, 
these madiiiiee, moonted npon a pivot insiead of (be wbeeli, may be em- 
ployed with Kceac effect In boat service, a» ua armament fbi ihlpa' topi, 
martello towen, or other mwks of defence. 

ntPBOTEKBBTS IIT BIFLES. 

Ht. WhitwoTth, of England, in pnnnioR a ootUM of experimenU with ft 
Tlewof improving the rifle, baa adopted a polre<m*lipt'>ltKm of a nniibnn 
pltcb, bnt more rapid than conid b« attained by gtimvea. Thli bore baa 
enabled him to gnrpaaa the nnge and penetration irf the Enfield riflej and 
the strain of the pngectile being diitribnted evenly over eTery aide of the 
polygon, iron can he snballlnied for lead fn the pn^ectUe. Moreover, Mr. 
Whitworth has discovered. In the conne of his BxperlmentB, that according 
to the qnickoesB of the nun In the polygon la tite length of tlte prctJectlle 
that may be fired, so that tweDty-fom- pound and forQr-elght pound allot 
have been sent to extraordinaiy ranges with half the nsoal cliaige of powder 
from an otdlnaiy twelve pouoder howitzer. 

HAIXin^a TH1KTT-SIX UTCH HORTASS, AND SHELLS. 

At a meeting of the Brtdah Aasodation for 16S7, Hr. Robot HaUet pre- 
aented an abstract of a plan ba had proposed to the British Govemnwat fbr 
tlie employment of sheila of a magnitude never before imagined by any 
one, viz., of a yard in diameter, and weighing, when in Sight, abont a ton 
and a quarter, and for the construction of mOrtais capable of projecting 
these enormons globes. (Sfe Annoal of Scienliflc Discovery, 18S8, page 87.) 
Since the above-mentioned date, a coloasal morttu', constructed on Mr. Ual- 
let's plan, has been practically tested by the English Board of Ordnance, on 
'Woolwich UarBhea, with charges (of projection) gradually lacreaaing np to 
seventy ponikds. With this amonnt of powder, a shell weighing 3550 pounds 
waa thrown a horizontal range of apwards of a mile and a half lo the hel^t 
of probably three^iuarters of a mile, and, filing, penetrated the compact 
and then hard, dry earth of the Woolwich range to a depth of more than 
eighteen feet, throwing about cartloads of earth and stones by the mere 
aplaah of the fall of the empty ahelL 

The esplosive power, it Is obvious, is approximately proportionate to the 
weight of powder ; but, by calculations, of which the result oidy can hero 
be given. Mi. Mallet has shown tliat the total power of demolition, that is to 
say, the absolute amount of damage dune In throwing down buildings, 
walls, etc., by one 36-inch shell. Is sixteen hundred timoe that poaslble to be 
done by one 13-inch shell; and that on object wliich a 13-inch shell could 
just ovennm at one yard tmia ita centre, will be overthrown by the S&inch 
ib^ at forty yards' distance. 

So iKHnbfHroof arch (aoMialled) now exists in Enrope capable of rtatatfng 
the hll of one of those huge shells npon it, whose energy of descent may 
be repreacated aa equal lo abont eight hnndred Ions. Ko means or precau- 
tions are possible In a (brtresa againit the tremendous fall of such nuuaec, 
still more agaiost the terrible powets of their exploalon, when 480 poimd* of 
powder, fired to the very best advantage, puts in motion the fVagments of 
more than a ton of iron,— no splinter proof, no ordinary vaulting, perhaps no 
' ts capable of reelsting tlieir fall and exfriosioD, either of whirh 
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mMild dnk tbe faugrat Bhip (eren Qie LrviaOan) or floadng batteij. A^s 
M no precaoiion conid save either gaiTlwn 01 Mwa from mcbihelk.KttlMfc 
monl (Act wonld be pantlTiliig. 

A liiigle 36-iiich Bbell in flight coab £35, and a Btngle l»4ac)i £i 3b., 
yet the fbnner b Immeuiusb]? tbe cheaper projectUa ; for to iraiufbr to tha 
point of effect the same irelght of bnntliiK powder wa mnat glTS— 

»ahdIlofUliwbH,Bt ]E3lL, AIS 10 



Bbowlng a nTlng In fliTor of the Urge ahell of £)a 10 

and tliii assmnei tlmt flftf-flve imall ahelli, or any nnmber of them, could 
do the work of the single great one. 

Tbe mortars are, with tbe ex<eptkn> of one part (the base), and tbe elin 
Umber ends, formed wholly of wrought Iroa, tn coneentrfc rings, and eacli 
entin mortar Is separabte at pleanm Into thirteen separate pieOM, the 
beaviest of whlcb ireighs abont eleven tons ; so that the immense weight, 
wlien all pat together (about flfl7-two tons), Is snscepUbJe of easy tnnqiart, 
on ordinary artillery carrlagos, over rongb coooti7, or can be conTeoiently 
■hipped. Slowed, or landed. 

HEW H£rnoD or FEnrrraQ. 

A description of a new method of printing, in*ented by a Joameymati 
printer, and called t>y him Weographi/, has recently been published in Paris. 
The object sought to be attained Is to obtain printing sorfkces of a better 
qoality than stone, dnc, or any other substance hitherto used; and, nK>re- 
OTer, lo get Impressions of different colors by a single operathm, Instead of 
Inln^D); tbe sheet nnder the pre«s several times. The modia operandi is as 
follows : The Bgures or characters to be produced an drawn upon a woven 
■toff, or any other which may be penetrated by a ilqald ; tbe ink used for the 
pnrpose Is composed of lampblacli, Indian Ink, gaai, logar, and common 
lalt. This dona, the idde on which the flgures have been drawn recelvea a 
Blight coaHng of entta-percha, and when this is diy the sarlhee Is washed- 
Now, since the Ink is composed of solnble matter, this will wash off, and tbe 
gutta-percha which covered the characters, and wlilch tJierefore does not ad- 
here to the staff, washes off too, by which means the itntT becomes a sari^ce 
which Is only penetrable by liquids in those places where the characters were 
drawn, and Is perfectly impenetrable everywhere else. This done, de wrong 
side of the stnfT receives tbe lulu and colors whicji ore to serve for pHutlUKi 
while the sheet is laid on the right side. Under the action of tbe prws, the 
Ink and colors penetrate throngh the unprotected places, and a dear Inptea- 
■lon Is obtained. Instead of applying the Ink and colors as stated, a perma- 
nent kind of cusliion, made much like the baOt ibrmeriy used fbr inking 
type, and properiy chained with ink or colors, may be idaced nnder tlio 
stuff, and thos many sheets may be woAed off l>efow It Is neoeeaary to 
renew the Ink. 

BULLOCK'S MECHANICAL FEEDER FOB FBIHTIITG FBES3E8. 

This machine, now In snccessfnl nse in New York, operates as follows ; A 
pile of slwetE is placed npon the feeding-board in the manner uEnal for band- 
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tetdiof:. Abore ft ud a few liiehes back of rbo ftont adt^o of the top sh«e^ 
a iminber of gmall TCrlical cyliDilara JUnd Id a row parallel (o Cha priadog 
ejHndv. Eaeb of these eyiinden is a imsU eafctne, ckMed M top wid open 
■t tbe botCom, Inside of <rhtcb b a piston, provided irith a pitton-^Ml anfil- 
denlly Icoig to reaeli tbe p^wr wW the piston Is down. All tlie rods am 
■nicolated, an elongaled butt is eat In each tOt a ciankrpla to paai tfaronKh, 
and br mean* of a ctmked tbaft tlte; an made to More emnanti; back' 
wud Mid forward. l%e eadi of the pliian^Dda are so airaoKed ae to slide 
on tiM paper wlien nHniuf bMkward, and m to eaiiT it ibrwtrd daring th* 
flmnrd EVoke. Ea^ pIMwi is ptcMed down by aeofled (pring placed In 
tbe CTUnder between the pMon and the top corer. From each cjlinder a 
pipe extends to the edge of tbe fee^ns^MMunt nCBMet the rolter, irtien it l« 
flattened, and its lower pnlioa resttng on tlie iMdiDg4M«rd, la pierced with 
a small bole. All QmcjBB^en are also conneMad witk an exhaBAaJivpainpt 
coBBiaiitiy at work. The nuchtaery -opetatea aa follwws; Tbe j^MOB-rodi 
WDiUng backward .and forward In contact with the lop sheet, Ini^i It for- 
wwd to (be edge of the feeding-board. Tbe moment K arrtres theie, the 
BoctioD of the eicbtuist pump makes tbe sheet clou bccmetleallr tbe small 
holes in tbe pipes. A vacaum In the cylindera, and the rising of the piston 
against tbe coil springs, are the immediate resolta of this closing. The 
plBttm-reds letede from the paper, which is left at rest, till tbe iron fingers 
of tbe roller seize it and canr it to the form. The moment the sheet Is car- 
ried off, tba holes in the pipes aie left open, olr msbes throogh them Into tbe 
^linden.fiUs tbe vBCDBin, tlie pUIODsaie pustwd down br the coil spiings, 
aad ^ ends of tbe piston-iods can; the nnst sbeet ibrward. Several of tbe 
crllndecs woA at right angles with tbe drat, to Insnte a proper reglsicr sldo- 
wise. There are also a fbw ineiileiital atrai^ements, such as the raising of 
aU the pipes ftom the paper at the moment the last lacieacbed. There are 
fBTcrat gvod patented plans fof making a mechuilcal ibeder for separate 
■beets, bnt none better than the one dsw^bed. The nature of the work re- 
^aires aa atteoKhuit, and as feeding does not require a long ^ipreuticesbip, 
then is Ik^ difference between the ws«ea of a feeder and those of a bo;. 
The advantBge of the apparatns seems Uien to consksl in the possibillCj of 
nmnlng' presses thster. B<mA printers eaonot avail themselTce of It, a«, for 
the pnipoae of making neater copies, tbe presses are actnallj run slower than 
(bey conld be fed by hand. The apparatus woold be advantageons for news- 
paper rotai7 presses, in which rapidity is everything; but In this case feed- 
ing with endless paper is still a better plan, which, sooner or later, will 
supersede all others. —Nea 'tork TtibuTie, 

CLAT BETOKTS FOB GAS-ttAKISO. 

A paper has been read to tbe Tnstltntlon of CItU Ei^teeeis, London, " On 
the Sesultfl of the Use of Oay Retorts for Gas-making," by Mr. Jabez 
Chnrch., The Bubsliratlon of fire-clay for metid, in the conBtraetton of 
retorts, tne attribat«d to Hr. Grafton, and dated baA as far as the year 1820. 
Originally they were sqiiare in transverse section ; lint that flmn was soon 
chuiged for the O , or OTen^hspe, whicb bad been since adhered to, both in 
this connliy and abroad; this latter form of retort admitting of a stratnm of 
coal b^ng distributed of an equal thickness tbrooghout. 

The comparatlTO qnantlties of gas made by iron and clay retorta, of lb* a 
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ftinn, of IS Inches b; 13 inchea In •ectton, and 7 (tet 6 Indwi In tongOi, bad 
bMn ftmnd b; tbe aiithor to bs m follows : 

The lion relorta l>«tlii|; 365 di^TS, and working off U eirtof coBlforsach 
chMge, eflbcted the au-bonlzMlon of SltlO cwt. of coal, which, at 90(10 cnbtc 
ftaM of gat p«r ion, gmre a told qnantttir at neSr'^ cubic fget of Kai per 
niott; whilst tbe day letona laawd 913 dayi, earbonhed 94TS cm. oT coal, 
whkb, at 9000 cable feet of f«i p«r ton, gme 8,468^000 cdbic tat irf gai par 
ntoit. IlwooUthuibaHen thattbsiWn'oTtaTleMedBfTaateriinaniiljr 
of gta, tam tiM fame welgbt <rf coal, tiuM tbe Iran letons; but the ipedSe 
ItraTitr of tbe fai lO made wai Ian, and Its lUomlnatinK power waa dlmhi- 
lahed, in cooMqiiMMe of the iMnaaed tempcoMnte of the «la7 retrata, which 
CMued tbe lait portion irf tbe ga« to be deoompoaed. 

The moM practical method of woiUng day mortt fa large woifa waa 
with tbe addition of an exhamter. This reduced the prearaie on the retoit, 
andprsTented thecMApettf gaa tbroogta the pons and SuoKa ; and by (bat 
■yitem the quantity made was increand abont 300 cnbtc fbet per ton of coaL 
In imall woib, the expente of an eshautlag mppantiu, and ateam m^ 
GhlnM7 to work it, wonld not be compensated bj the gai saved. 

HEAriNQ BY QAB AND BASD. 
Some IntereitlTift experfments haTe recentlr been made in Albany, by Hr. 
CbJtId Pepper and othen, to teat the Talne of sand as a hcAtlng raedlnm, 
espedaily (br nilroad con. Tbe beat U obtained In the flrst Instance by dlf- 
ttasfng tbe gM UironKh sand. IT tbe gas be directed into the body of tlM 
■and, it win Inatandy dHDue itself through the entlte mass, and rising to tba 
eorftce, may, with perfbct saftty, be instantly set on fire with a match, tbe 
Same corering the whole amface of the sand with ■ pore Same without 
smoke, no matter how large the extent of the flame, and with perfect and 
complete combustion. Tbe heat is almost iTUtantwieomly dUTdRed throngh 
tbe eatlie mass of sand, heating it equally throoghoal, and reqialTlng bat one 
minnte of time to beat the Slu)d to locb iDtenie temperature that It will 
retain its beat for boors after tbe gas is shat off and tbe light extingnlsbed. 



Paper-bangings In tbemselvet {Bays the Builder), as materials, m^ntaln % 
higher lemperBUiro than tbe walls or partitlona on which they may b« 
placed; then less condensation of Tapoi takes place, and the dampness la 
remored ftxim the room as tbe progress of ventilation goca on. To a gteat 
extent paper la an absorbent ; bat then the moistnre is given off in the same 
fbrm, or may escape by other means. Tbe reason why dark papera are dryer 
than light ones, is still due to the same action. All dark materials Imbibe 
more light and heat, and vflU tbns maintain a higher tempsnitnie ; beside* 
which, many of the very light-colored papers (p^licnlarly tlie bettw ones) 
have a glased or eatla face, which is produced by the use of a large qnantltj 
of Cbina clay, a material tliat, fWim its coldness, at once cs 
of moisture, and thus facilitates its own decay. 

SCBS'l'lTDTE FOE LEATHEB. 
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Tbe Mtnc id compoced of cotton or other flbroos Bulwtaiicei. eKher n^jvin 
into cloth or In an unwoven state, and latniBted or coatsd wlHi a compoimd 
of Unseed oil and burnt umber, prepiicd by boiling in eret7 gallon of oil 
atMnt tbree poonda of nmber In a powdered etate, for snch a length of time 
that the compoaition, when cool, will rail In the hands wlthont aticlcinf^. 
Tbe fabric may t>e made in fbmu snltitble tor the golea of boots and shoes, 
corerini^ for trnnks, traTdling ba)!;s, cap-fVonts, or as a aabstltata tbr* car- 
riage or baraess ieatber, or for macliine-bBltlng or hose-plpo. The mode of 
pmdocing tihe Mnic differs, to some extent, accotillng to the nse for which 
It is deilgned ; bnt the general prlnd|ries tit in all cases the same. The nin- 
Imt is sUmd into the boiled oil nntil it reaches the point desired, wlien It is 
ready to Iw appijed. In the manner best ealcDlated to prodnm i^iecU artldee. 

A HRW CEHEKT. 

Mr. Edmnnd Darr prepares a new cement, which Is well spoken of, by 
rnelttng in an iron veasel equal parts of common [dtch and gntta-percha. It 
is kept either liquid nikder water, or solid, to be melted when wanted. It It 
not attacked by water, and adheres firmly to wood, stone, glass, porcelain. 
Ivory, leather, porcbmeiit paper, feathers, wool, cotton, hemp, and lioen fab- 
rics, and even to raniiah. — CwmM, vol. xii., p. 41. 

LIQUID GLUE. 

Titke glne of good quality and dissolve It In as smsll a qtiantlty of hotwa- 
tw as possible ; then, while yet hot, i^movo it fttjm the Are and diliite It to 
the proper degree of thinnees by adding alcohol, after which it should bo 
bottled, and the month of the tiottle kept covered with a piece of India-roli- 
ber, or anytliing else Uiat will eicclnde the air. Alcohol will preserve glue 
made in this way for many years, keeping It from putrefaction in sommer 
and ttoia fteezing In winter. In cold weather It requires only a tittle warm- 
ing to make it ready for use. This convenient article bos been in use In ling- 
land for Biany yearB, trtit has never been eitemlvely known in this countty. 

AHTmclAI. rVOBT. 

A patent has recently lieen granted, In England, to Charles Westendarp, 
Jr., for manofaeturlng a material intended to Imitate ivory, bone, bom, coral, 
or other similar sabatancee, natural or artMclal, and which may be used in 
}HefereQce to iTory, on account ot dieaqntess and adi4>tability, as the same 
malerials may be moolded or tnmed to the various forms or patlemB they 
may be desired to lake, and m^ be ap|dled to all the purposes in which 
nataral ivory beooraee osefU, sndi, fbr Instance, as bUliatd-balls, door and 
other knobs, plaao-ftnte keys, roleis, paper-knives, whip, Mck, aad other 
moonts, and in imitation, or as a snbslicate fOr carved wood, enamelled 
china, preeioot stone woriu, and a variety of fancy, ornamental, and decoi> 
atlve figoree. 

The process iMing as foUowa ; Five onncie (or m<«« or lew aecordfi^ to 
the size of the article to be made,) of Ivory dott is soaked with a white color, 
say while lead or zinc whit*,, three ounces, in a sohttlon of wUte shellac or 
copal, in sisteen ounces of stdrit of wine. After tbe whole is wdl nixed, 
whii± is best done at a temperature of 213P Fahrenheit, the aleohol Is p«r> 
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tially vrxponted, and tbe itifr pute or dry powder pt«eMd hito a loltd 
mau in tbe diss or moakl, vhich hate been picvionalr heated to about 290° 
or S8D° Fabienheit; alter belnjj; bo solidified they are polltbed In tbe onU- 
naij manner of polishing Irory. Instead of osint; Ivor; dnst, steamed and 
llnelj powdered bones, porcelain, cotton, and varioas flnely powdered mate- 
rials maj be emplojed, and the colon mmf be Tarted according to the tint at 
(bade teqolred; the Ivor; or other dust m^ be dyed similar to eottm doth. 
0am dammar, oopal, raainlc (and IT great elasticity i* tttfOinA, bleacbed In- 
disHmbber or gntts-percha), answer Ae purpose rer; well, dtber with or 
witbool sheltao; bees-wax, campbor, and turpendae, are ftoodfbr some of the 
purposaa, and, acoordli^ to the Ingredients need. It will be peroeired that the 
prepanttoa mmt andcrgo variow ntodUcaliaia during tbe pioccM of man- 



XACHniB FOB BC5BIKO WOOL. 

a Mnsgrave, of Northampton, Mass., has Invented a machine fbr 
Si and dirt (Mm wool, which promises to accompllab the same 
lesnlts with that staple that the gin has with cotton. The machine Is ver; 
simple, and I* In the form of an attachment to the ordinary carding machine. 
It adds onl; fifteen or seventeen dollars extra expenee to the carder. The 
▼aloe of It wHI be obvlons to all who know how fonl tbo South Amed- 
Ican wools aie with bun, and how great Is the expense or cleaning it bj 
any process hitherto known. After being washed, the wool Is placed 
upon* the ^>ron of Hr. Mosgrave's machine, and cairled b; it to two roU- 
«n, covered vrltb coarse cards, l^ing parallel and revolving inwards. Aj 
tbe wool pasaes these it meets the " bnrrer," a cylinder of about six Inches 
In diameter, composed of steel rings slid npon a shaft. The drcotDfBF- 
ence of each ting Is cnt bto teeth something like those of a cro«s-cat saw; 
between each of the rings Is a circular wire to separate them. The whole are 
then driven together, forming a c;lindfir, of which the anrface la composed 
of these steel teeth, of which there are eleven to the inch. As the wixd 
passes the feeding rolleis it is caught b; the teeth; the wool itself Is drawn 
Into the space between the teeth, leaving the borr on the snrface. Above 
this C7linder Is another of wood, into which are Oxed longltndinally spiral 
blades. This revolves so as nearly to tonch the nnder cylinder, bnt In a con- 
trary direction. Thns it Is obriona that the bom on the onder cyllnds 
coming In contact with the blades of the npper one, are cat off. They are 
received npon an apron, which removes them. In Uie ordinary manner the 
wool fteed ftom the boirs is then delivered to the carding machine. Were 
tbe bona large and hard, like cotton Ned, no more wotJd be required; bttt 
thesroaU, brittle bnm of the SonthAmeiican wool are apt to be broken, and 
the fragments get nlUmotely Into the yam and Injnie the cloth. To obviate 
this, Ur. Hosgrave has Introdnced a canting f^linder to take the wool from 
the flnt " barter " and deliver it, better distribated, to a flner one, where the 
teeth are fbnrteen to the Inch instead of eleven. By this means the wool 
puses to the caider entirely &ee ftom bturs. The fbiwongh mode of Its ac- 
tion nu^ be lllnsteated by the fbct that Meatlia wool was passed throagh, 
and In a few moments tmsi from forty per cent, weight of bnrrs wlihoat any 
Rfipaient Injary to the fibre, adding at least fifteen cents per pound to the 
Talaeof tbewool. 



;.. Google 



VXCSAVtCa ANtk UaSFDL ABTS. 



nSPBOVED KKITTlHG-HACHniE. 

A Te>7 fngenioDs kninJng^macbiiM, or loom, bas recently been Invented 
by J. B. & W. Aiken, of Fnuiklln, N. H. It lesemblea A large rint;, iitTlag a 
leTolving lop plate, nnd a nnniber of under books, moving beck and ftntli 
tomHto and ttom the central opening, to recelre tbe Ibread or yarn ftvm a 
tottty lingi-trareller, to fbnn tbe loops, inteilacc tbem, and then tbiow tbcm 
off in the fbrm of a long knit tnbe hanging down In the centre. To produce 
a ribbed knit fabric, two MM of needlei are rer[Dlied, tbe one Bet woiklng 
YKtleany throngji, and transrerse to the loops fonoed by tbe other set ; one 
•et of needles only are required for plain woik. A lai^ machine iior kolttlnK 
■hirta haa Ave ttied bobbing, and a stop motion for each, lo tliat the break 
of a thraad at once itope it. It is a most Ingenions loom, and will knit 01^ 
yanls in one day, 

A stocking-loom occupies no more space than a common sewing^nicliine; 
bnt one ia required fbr kDittlng tbe legs, and another the fbel. The work of 
the fDnDw fi taken off la the tbim of ■ long tobe; thi^ is cnt in proper 
lengths, pnt on- the fbotlng-machine, which weares a single sqoate piece to 
tbe kg, and this i> ctoeed by crotchet work, by hand, to form the foot. . One 
girl can attend eight looms, and prodnce 100 doien pairs of stockingv in a 
Actoiy every day. Tbay are the most perfect machines fbr tbls pnrpose we 
bare yetexamined, andnoless tbantlTe patents are embraced in their opera- 
tion and MnBtmctlon. The cost of a macblne to knit ribbed stot^lng-legB, 
b SQOO; one tor fbet, $100; a flunily machine, fbr plain work, tSO. 

BOOTHE'3 IKFBOTED GBADT-CLEAKIS. 

Ordinary smnt-macliines are bnilt of wood, and are open ; the DMMmy 
consequence is that tbey have to be confined in a close room on account of 
tbe dost thrown ont, and that they caich flee very easily ftom orer-heated 
jonmais. Several large mills have been lostfhmi this ettuse, and the rate of 
Insnraiice is, on this account, often extremely high. This new gnla'deainr 
has been devised to avoid dnst and danger of fire; It 19 entirely metalUe, aad 
Is all encased. On a vertical shaft, a cylinder, or drum, abcnt two fiMt In 
diameter and fbnr fbet long, is keyed, and made to revolve at a velocity of 
590 revolutions per minute. On the peripheiy of the dmm profectlng Hat 
arms, denominated "beaters," are sowed In parallel orcular rows. They 
extend a f^ inches outside, fbrming an angle of fbrty degrees with a tan- 
gent to the dmin, and tbfdr external surfhce, measnring three indies by fbur 
Inches, Is deeply corrugated by vertical grooves a qoarter of on inch deep 
and wide. Aronnd this drum is a stationary eylindrlcid envelop of ludi m 
diameter as to leave scarcely an inch of free apace between ItMlf and tta 
ends of the beaters. Tills envelop is cormgated drcnlaiij ; the hollow of 
each comgatlon Is opposite one row of beaters. This dn^nlar envelop li 
closed below by a curved bottom terminating in a pipe at the centre, aad it 
closed at the top by the case of a horizontal ftn blo»«r, wldch b placed 
above It; the f^ns of the blower revolve with the shaft of the macblne. 
There ia also a suction-pipe leading iWim the pipe at the bottom of the ma- 
chine to the fan blower. To operate, the grain is Introduced at the top, 
between the drum and the cyllndrlc^ casing. B^ore it has had time to fidi 
an Inch, it la caught on the biclined foce of a beater, and thrown ontbjrMO- 
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trlAigal (bree; but th« beM«r b inclined, so u to follow the givlQ and exert 
upon it a, hard frirtion. Tbe grain is tbns tfaroim into a cormgatloa of the 
outside enrelop, and In falling down bIoiik the lower portion of this coim- 
l^on, wliich sets as an Inclined plane, it Is broaght tuuk toward the cenDo 
(tf tlie madiine, and is can^t by the second row of IieatoTS, and by all in 
■nccesslon. Tlie dnet wblch la detached fhxn tbe sfnin is canied up l>y a 
itrong current of afr blowing upward between the dram and Iti envdop. 
After reachint; the bottom of the machine, tlie gnttn enten tlie central pipe, 
and falls on an Inverted cone placed In It, and tbe last paitielea of dnit 
remaining are ouried awey thmugh tlie ontslde pipe already mentioned. 
Bfachlnes of this kind are built of different sizes. A two-bone poww mi- 
dline cnn clean flfty bnsheto of wheat per bonr, and Is aold fbr S130. Those 
of a larger she cost proportionately less, and do mote work for the Hma 
power. After a time, the nirfkee of the iMatm wewl oat, and they become 
perfectly flat; bnt tbey are easily replaced by others, at a coat of t3 for the 
whole set. This machine does Its woA cheaply and eflfcctually, and, slightly 
modified, may erentually serve fbr cleaning cocoa and coffte In Equatcnial 
America and ehewbere. Tbe cleaaing of cocoa Is at preaent actB^dly done 
bj hand, fn the moet primitive manner, at a cost eqnal to ftirty per cent. 
Of the price of the grain ready for shipptng. — N. Y. ZVtfitnB. 

BKLF-QUtlCATOB BKE-EtlVXB. 

The carefbl be»Anci<r hat long deabed to powea* some method of meas- 
Brlng the daily Increase or decrease in the weight of his hive. A recent 
German authority atatea that a bee-grower there took the trouble to welgli 
one of his hivee twice a d^ — before the bees left in the morning and after 
Ihcar retDTu at night— and thos he datennlned tbe ni|;hdy lose by consump- 
tfoD and evaiHmlion. . Tbeae obaervatlous were continued fVom May 5 to 
AngoM S, a period of nlne^-one days, and the results are very Interesting. 
On the 5di of H^ the hive weighed sUtf-four pounds ; It lost two swarms 
weighing twelve pounds; yeton August S, it weighed J30i pounds. There 
was no inei«ase in weight liom June 38 to July SI, except of one-quarter 
pound on one day, and thrce-qoarters on another; and Fmrn July 17 to 
Angust a, the whole Inovagewas only three pounds. Tlie work of each 
dv is mlnniely recorded, and the resntts go to pruvo tliat the bee-kccper 
■boold have soma means of ascertaining the weight of his iilvee dally through- 
out the Mason. A. method of domg this has been inveiited by Mr. Shirley 
Hlbbard, of TMteaham, Eugland. It consiats of a turned pillar, made after 
the fashion of a teleacope, working like a piston In a brass or Iron cylinder. 
Beaettlh the pillar Is a spiral spring, on wtuch the pillar rests. Two slols 
HB down tbe ride or ttnui of tbe cylinder, aud between thom an Index is 
maifced. A tnger is attached to the base of tlie pillar, and the hive adjusted 
on top of the lattw, so that as it presaea down on the spring tbe finger marks 
tke grow weight of the whole. A thumb-screw passes througli the cylinder, 
and, by preeslng against the pillar, holds it in a fixed position whenever it 
may be dadrable. The whole affair Is exceedingly simple, and must be 
iMdUy understood- To the intelUgDut bee-keeper it vrill be a very acceptably 
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ntFBOVCHEKTS DT AOBICULTUKAL UCPLEKEBTS. 

iStmton't /Mprvonf Xoml^uf e CuHo-, patented 1838, consbu of aborizontal 
knife or colter, which fa utacbed near the end of tbo I vid-«lde to an onlliuu? 
plODKb. The width of the CDtter Is one-third that of the plou^, and It call tia 
own breadth nnder the land, so that the ploogb on IH racneediDg ronMta wU 
torn the bieadHi of the enttcr In addition to ita naiui work. It la afllimad 
that the saving of power tunallj loat In Motion on the land-aide ia tran>- 
Itorred to the edge of the catler, and that Ibua ono-tbird mora work ia p<a>- 
Ibrmed b; the Hune toam when the cntter ia osed. AnoUwr Important 
advantaiiG ia, that the pkn^ thns provided la much mora ateadj, and mock 
more easily kept In the gionnd. When it la desired to pidreriae the groood, 
two cnttcn are used, at dtfi^nt heights, the second In advance of the AnL 

A new form of ateam-{doagh recently patented In England operat«a a* fol- 
k>wa : A aerlea of spades is made to enter the land In ancceaiion, and cut it 
into the are of a circle, when tlie cut sUces are saddenly thrown Bp afilnit 
acUeldpIate, at once rarerahig and breaking them almoat Into powder. 

A new form of cart-body baa also been patented for tbe pnrpoae of deUv<» 
tog mannre over a field witbont raqnHnt; It to be thnnra oat by battd. Tb* 
bottom of the cart-body la supplied with lonf^tudinal openinga, In which 
nrolve draga or blylea attached to an axis tmder the body. As the cart 
moves, tbeao drags pnll down tbe manote in a condition (^ com^te pol- 



Doctor Gnjot, of Paria, the proprietor of extenslTe Tlneyarfs, In SDleiy, 
Champagne, bos IntrodnMd In Frnice, and Is now Introdndng In Kngland.a 
simple, but Improved, doicription of atraw matting fbr the protection of hoi^ 
ticnltoial and agricnltoral prodnce, together vHth a loom or apparatua for 
mannfacturing the same. 

Tbe fabtie ia composed of a weft of straiv, ctmo, bass, rash, reed, or other 
•Imilar material, woven Into or combined with a warp, consisting of two sett 
of warp threads, each aet composed of two wires, or stont cords, twisted to- 
gether; and it Is maanfactnrcd as follows: The etraw, baas, or other nuU»- 
rial. Is eat Into even lengths, and spread on a table with a central slot of 
cbumel from end to end, whera, by means of a comb or reed with conical 
tooUt, the mass Is divided into cloBteTH (Che tbichnesa of each doster bdng 
aocoiding to the space between every two adjoining teeth). The comb li 
driven into the straw jnat over the channel. The table is then brought to 
the weaver, who takes a cluster at a time, and feeds it In a loom or Avme, In 
which the warp, corda or wires, are delivered aS in twos fnaa four teela set 
In the sanire spindle mounted hi. tbe standards of the fiwue, and am paasad 
thtoogh eyea and groovea in plates which act as heddles, being connected by 
• double esoqiemeat or otherwise to tteadlea, by which they are depiessed and 
tnonght ap again bj springs at the top, wheraby tbo warp threads ara croaaad, 
two by two, alumately, each set being opfflied to form a ahed, through which 
the weft is Introduced. The (kbric, as it is woven, is wound olT on a beaa 
made to revolve by a weighted lever; the weight also effocts tin draft 
and tension ot the warp thnttds, bebig bronght back from the end ot In 
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■troko by buid or olherwlse ; or the beam muy b« tamed, and the warp 
thraad* delirorod oS aod opened to tonti ihe ibed by iteun or otbcc power 
'Whichmsybefmploycd towork Che fVamc. PinB may be let in the fabric (o 
Ai It in iriace, or i( may be tnotinted (Mi stnkcs with CTosB-ptecra, or on Bwiv- 
tdod imh, or on acOmtable fnuntw, bo that the pOBlttan of the mettlDg may 
to varisd when nBed for Bhe)terln(> a plant; or tt may be mounted bi roUer* 
like a btlBd, to GOTer eonBerratories, etc. 

The bt«adth of the fkbric Tarfea fhnn oae foot three iDches to two tURt, 
The iesBer bieadOi 1b the better for prowetiog plants placed In rows or bed*, 
or in hot-jtoaies and other Uhe placea, and the (greater breadth fbr protecting 
waO fr«tu, neh a« peaches, apricota, etc. The manlaK ia made of any de- 
Arod leBnth, lietiM; nriled np into rolls, like carpetinf;, as It leayeB the loom 
or VfftrUaa ia wliicb it ia woTen, and which has been designed especially 
ftir ft* AaBofaetnre. tt weighs bnt little, and may consequently be trana- 
jtoned wttt e«fe, and at a ttnall eicpeiise. It may be handled ronghly wlth- 
Mt rlik of iDJnry, arranged In any deslied fonn or mHoner, cut Into any 
f Wj u lr W leagths, and, if deelred, tie ivdntted agi^n without difflcidty. It ia 
■0 easHy applied )n the f^arden or orchard, that ten men will, hi a sfn^ day. 
Ax H over tiilrty thonsuid feet of plants, and that so flrmly and Bnrely that 
It will lerirt the most rlt^enf atorms to which It may bo exposed. 

IHFBOVECHERT m PATEB-UAEING MACHIHEKT. 

Jua Improiement, Invented by Stephen Rossmon, of Stnyreeant, Uew Tori^ 
liu (or Ita ott)ect the prevention of the tmaklng or tearing of the paper, as it 
passes ftom the npper one of the second proBs-rolli to the dryer. Tbla ii 
attJdned by the -nee of a email roll arranged parallel with the press-rolls, 
between the highest part of the npper press-roll and doctor, abont opposite 
the line vhare the paper should leave the npper preea^oU, on ita way to Oie 
dryer, so that the web of paper will pass between It and the npper preBs-roU. 
The Blight cohoeion of the web to this Bmall roll eases It off the i^iper piess-roll, 
imd prevcQU its breaking ; and If a slight break should occor In the web, it 
prevents the edge of the break being cartied nnder the doctor, and thereby 
Increased. 

MAB8TOICS DIFBOTED QOOB U>CIC. 

A ftiw yean ago a talented burglar discovered that, by taking with a pin- 
eer a firm hold of the end of a key. It could be made to torn, and that thtw 
the door of the sleeping apartments could be opened ft^im the outside. This 
kBowledpthavtH!; spread rapidly, and led to nomcrons practical applicatioas, 
some Inrento™ sot lo wort and deyised a number of Instruments, called burg- 
lar ^arms. In some of these a bell Is made to ring ; In others, powder to 
explode, or a gas-bnnier is lighted, with a cracking noise, eltber by means 
Of otectrldty, or of a wound-up spring, acting by friction on a match. Mr. 
MarsCon aecompllBhe« the same resnlt, by placing the Inside key-bole of 
locks ool of line with the ontslde one. This arrangement ren d ers it ImpoB- 
dblc to tnm the key from the ontalde; bat It leaves the outside key-hole 
empty, and the lode might be picked throogh it. To obviate this, the lock 
la provided with a sliding piece, which receive! its motion fhjm the key In 
exactly the same manner as the bolt, and whicb moves over the oatsldc key- 
bole, and closes It bermeticBlly, earh ttme Ihe door Is locked fhim the Inside, 
Tlia key Is shaped so as to have no action on this Bllde when used fhim tlM 
Mtslde. 
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HEW MCSICAL DfSTEDMENT. 



The fDCcesBftil effoRa of ut-mech«iIcB In music bave for alon^Mnie been 
exclQEirely Bhown fai Impn^rlng the old Initmmenla of put centnriM, but 
not ID addlnj; neir inBlmineiita of high toJin and rank to Hra liet. We have 
at last recently examined an inatmment, made by Mesen. HUl, of Neir Tork, 
wbkh la essentially novel, and, making every allonance for tbe Inevitable 
deacienctea of a Ant ont-wecfced alUiapt of tbe prfndpla iarolTed, tbe remit 
i> promising and brUliaDt. The inventore call it a keyed harp; whereas, 
its qualities are precisely those which the hup has not, namely: s sus- 
tained Bound. It is played upon like tbe piano-forte, and, while the tone- 
stroke hoe not tbe readiness, or crispness, or vitality of that instnuDent, the 
sustained vihration is mnch greater, when not arrested by mechanical means. 
Tbe note cannot be shaded after once sounded ; but tbe continuation of tbe 
vibration, we are assored by the Inventors, can, under the eitended applica- 
tion of a second and improred manufacture, be secnred for a whole min- 
ute. The instrament, we beard, wants power, which the InveDtors say 
can be more than doubled by doubling the size of the conatitnenls of ita 
sonority; bat it has great sweetness — In fiict, too saccbaifne. If anything — 
and not eharacteriied by vigor. 

The principle is that of a vibrator, or fork, wltb the prongs qiplied to an 
aperture in a l)ox or cell. The vibmlots have prongs, from one inch to ten 
Inches long, the handles of which are gently, but firmly, held to their placet 
over the hammers and to the cells, wUch cells are of as many sizes as are 
the forks. To tbe prongs of tike longer vibrators are wires to receive the 
bammers, and wings to enable the prongs of tbe vibrators to take efficient 
hold on, and thoroughly cause to sound, the air in the cells. The daniper- 
ftnmes and damper-levers are at the back ends of the keys ; and the sound is 
stopped by the fall of tbe damper ag^nst, or near, tbeeudsoflheprgngs. The 
damping la perfect, as la also the pedal movement. The covering of the 
hammers ditTen much from, and Is simpler than that of the piano. Tbe 
strength of the oniinary piano action is all that can be desired in this; and 
tbe Inventors would have bad mnch more tone end better adjoalmentof 
parts bad they used vibrstora ofdoatde the stEC of the present ones. A T«ry 
great dilHculty has been so to arrange tbe parts as to bring them into a con- 
venient eompass, as regwds the «ize of tbe case, and to get snfflclent sMiDd- 
dislance, and the beat forms and sizes of ceUs Co flt the case and keys, and to 
produce tbe right qnaltty and quantity Of tone — all of which tlw Inveotors 
aver tbey can now master to perfbction. — if. Y*. TrUmni. 

OBQAK BLOWN BY WAtSB FOWSR. 

The following is a desciiption of the means employed bi the CaOtedral of 
Carlisle (England) for blowing the organ by tbe application of water power : 

The water la collected ia two cistNnii or tanbi, placed in the roof over tba 
south aiale, and is drawn from the reservoir supplying the town. From 
theee dstems the water pasaea down a plpe,itnto two ^linden, likaflioae of 
. a steantengine, Btaodli^ in a hole, atQwoUf dug tot^Mtin a graalar f^ 
of tbe water. Exactly over these cylloda^ are two feeders, made like tbe 
reservoirs of the organ bellows, each having a diaphragm, or middle leaf, 
which ia moved up and down by means of the pistons. Attached to tineas 
leaves are two rods, which pass down to two beautifully- made and veiy 
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laijt* cocki. Tho Tecipro<«tlii{; motioa Is MUined by one cyllniler opramtlni; 
nfMm the cock of the other; and the blast of >lr ohulDed by these feeden ii 
cODttniuMU, bat varied by a iteam eqniUtnium throttle-Talve, which the le*- 
•rrirfr of the bellowa closea tt it beooiue* thoianttbl}- Inflated. The enelae 
I* vodit the Immediate eontiol of the organJit by iiillable geadng leadhig to 
nlTM Id the cbteni. 

BKSTOaATlOX OB* TABNUHED aU-TSL 

Boineliinea Bllrer liutmmeats become bo completely tamlihed and dlacol- 
or«d, that by no ordinary means can they be cleansed. ProfesBor fiotl|;«- 
■talea that by electrolysis their color can be restored In an hicredlbly short 
period. To effect this a satnraied solution of borax in water, or a moderHtdy 
■trcmg solution of caiutlcpotassa, is brought tolo a state of active ebiiJlitlon; 
■nd with this the discolored object, laid in a sine lieve-Uke vessel. Is moist- 
ened. If a zinc sieve be not at hand, wo m^ attain the same end by tonch- 
ing the ott)ect, when It has been dipped in the boiling Snid, with a Mine rod. 

ON T&£ BORABIUTT OF ZIBC WHITK. 

A Cdrlone lawsuit has been tried in Paris daring the put yeac. U. Gndin, 
the well-known French marine painter, demanded 800(. damages ftvia a 
tradeeman, f>>r having sold bis canvasses prepared with white of ilnc, which 
Is a substance so injurious to oil colon, that several of his palnllngs became, 
in a comparatively short time, cracked and spoiled. In support of hit de- 
mand, bestaledthat one of his paintings, a ViaconAe Oiiu(o/.,tni[, had been 
returned to him, and he had had to restore 3201,, the amount received fbr It; 
and that after paintiiig three others, tor which he was to have received 70U., 
be had not been able to deliver them. The court awarded M. Gudln an la- 



RAZOS FAFEB. 

This artide supersedes the nseoftheordlnarysbop; by merely wl{rii^ tbs 
rasor on the paper, to remove the lather alter shaving, a keen edge is alwaya 
maintained without ftartber trouble; only one caution is necessary, that ht, 
to beg:in with a sharp laior, and then the paper will keep it in that state fbr 
jreMa. It may be prepared thus : 

First procure oxyd of iron (by the addition of carbonate of soda to a sola- 
tkm of persulphate of iron), wdl wash the predpilale, and finally leave it of 
the consistency of cream. Secondly, procnre some good paper, soft, and a 
little thinner than ordinary printing paper; then, with a soft brush, spread 
over the paper (on one side only), very ihlnly, the moist oxyd of iron; dry It, 
and cut Into pieces two inches square. It Is then lit for use. 

AeSTBIAIT CrVHJZATIOW. 

Str Heniy RawUnson, the eminent oriental sdiolar, in a recently pnUlsbed 
eoumnntottoB, thne concludes a sketch of the range of Assyrian civilization: 

"Amoog them (the ornaments) are some which anticipate inventions b»- 
Iteved till lately to have been modem. Transparent glHSs (which, however, 
waa known also in ancient Egypt) is one of these ; bat the most remarkable 
of all is the toiB discovered at Nininid, of the use of which as a magnifying 
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agent there la abiiDdant proof. If It be added to this, that the buildlD(^ of 
the ABSjriaiu ehow them to hare been well acqunlnled with the principle of 
the andi, that they conBtmcted itqaedncts imd drains, that they knew the oae 
of the lever and roller, that they nnderstood the arts of inlaying, enamelling, 
and orerlajlnc with metals, and that the; cat genu vlth the gieateet skUI 
andfloiah,— It will be apparent that their clTlllzBtiOD equalled that of almoat 
any andeat coontiT, and that It did not fidl immeasorably behind the 
belled achleTementa of the modenu. With mnch that vaa barbaric still 
Bttacbiag to them, with a mde and InartlScial goremment, savage paiBioos, 
a debasing religion, and a gener^ tendency to materiallsni, they were, to- 
wards the cloee of their emplie. In all the aits and appliances of life, very 
jKstrlj on a par with onraelves ; and thus their history famishes a warning 
— which the leconU of nations constantly repeat — that the greatest maie- 
rial prosperi^ may coexist with the dedJne, and herald the downf^, of a 

OH SCIENCE AS A BKIITCH OF EDUCATIOIT. 

The toUowing Is an abstract of a lectnre on the above subject, recently 
delivered before the Koyal Inatllntlon, London, by Professor Fanulay. The 
high position of this gentleman always eecarea attention for his opinions; 
bat npon this topic especially, his views will be examined with great interval. 

The development of the applications of physical science in modem times 
has become so large, and so essential to the well-being of man, that it may 
JDatty be nsed, as illnjttrsting the tme character of pore science, as a depart- 
ment of knowledge, and the clalmi It may have for consideration by govern- 
ments, nnlversitles, and all bodies to whom is confided the fostering care and 
direction of teaming. As a branch of learning, men are begiiming to recog- 
nize the claim of sdence to its own particalar place; for, though flowing 
In channels ntter!; diiferent fn their course and end to those of llceralnre, It 
conduces not leee, as a means of instmcdon, to Che discipline of the mind; 
whilst It ministers, mere or lees, to Uio wants, comforts, and proper pleasure, 
both mental and bodily, of every individnat of every class in life. Unlil of 
late years the edacatlon fbr, and recognition of it, by the bodies which may 
be considered as giving the general coarse of all education, bave been ehieSy 
directed to It only as it conld eerve professional services, — namely, those 
which are remunerated by society ; bnt now the fitness of university d^;reee 
In science Is nnder consld^atlon, and many are takii^ a high view of it, as 
dlsttogulshedftomllleranire, and think that It may well be studied for lis own 
sake, — I. e., as a proper exercise of the human intelligence, able to bring 
Into action and development all the powers of the mind. As a branch of 
learning, it has, witboat relbrence to its applications, become as extensive 
and varied as Uteratnre; and it has this privilege, that it must ever go on 
increasing. Thus It becomes a duty to foster, direct, and honor it, as litera- 
ture is so gnided and recogniwd ; and the duty Is the mote imperative, as we 
find by the ungulded progress of science and the experience It supplies, that 
of those men who devote themselves to studioos education, there are as 
many whose minds are constltntlonally disposed to the studies supplied by 
it, OS there are of others more fitted hy inclination and power to pursue 
literature. Thevalneof the public recognition of science as a leading branch 
of education may be estimated in a very considerable degree by observaHon 
of the results of the education which it baa obtained inddeotally (him thoM 
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who, panalng It, h>Te educated themielree. Tboagb nten msy tw ipedallr 
fltled b; the aatam of their inlnda for the attalniaenl and advance of lller»- 
tnre, sdenra, or the fine arti, all theee man, and all other*, reqnlre lint to be 
educated in ihat which li knoim In iheae TwpoctlTe mental paths ; and when 
they ^ bejond this prellmtnarj tcachlnj;, the; reqalra a wlf-edncuion 
directed [at least In adence) to tba htfrhest teasonln)i; pnwer of the mind. 
Any part of pore Kionce may be selected to show how mnch this prirate 
■elf-teacUnft has done, and bj that to aid the pitaent moreinent In faror of 
the recognition generally of edMitlfic education In an equal degree with that 
which Is literary; bat perhaps electrid^, as belnj; the pordoa which has 
been lefl moat to Its own development, and has prodnced as its results the 
most endnrinK maHis on the taco of the Rlobe, may be referred to. In 1800 
Tolta discovered the voltaic pile — givloiii; a source and form of electricity 
before imknown. It was not an accident, but resalted fM)m his own mental 
self-education. It was, at flist, a feeble Initrameut, giving feeble rteults ; bat, 
by the united mental exertions of other men, who educated themselves 
through the force of thought and experiment, it has tieen raised up to such 
a degree of power as to give as light, and heat, and maf^etic and chemical 
action. In states more exalted than those supplied by any other means. In 
1819 Oersted discovered the ma^etism of the electric current, and its rela- 
tion to the magnetic needle ; and as an immediate consequence, other m^t, 
OS Arago and Davy, InstiuctiE^ themselvee by the partial laws and action 
of the bodies concerned, magnellied Iron by the current. The i^aulle were 
so fbeble at flrst as to be scarcely visible; but, by the exertion of self-taught 
men since then, they have been exalted so highly as to j^ve us magnets of a 
fbrce nnimaginable in former times. In 1831 the Induction of electrical cur- 
rents one b; another, and the evolndon of electricity fVom magnets, was 
observed, — at first in results so small and teebla that It required one much 
instructed In the pnrsnlt to perceive and lay hold of them ; bnt these feeblo 
lesuHs, taken Into the minds of men already parttall? edncoted and ever pro- 
ceeding OQWaitU in their lelf-edncation, have t>oen so developed as to supply 
sources of electricity Independent of the voltaic battery or the electric ma- 
chine, yet having the power of both combined In a manner and degree which 
they, neither separate nor together, could ever have given It, and applicable 
to all (he practical electrical purposes of life. To consider all the depart- 
ments of electricity fully, would be to lose the argument for its fitness in sub- 
serving education in the rastneas of Its extent ; and It will be better to con- 
floe the attention to one application, as the electric telegraph, and even to 
one small part of that application, in the present case. Thoughts of an 
electric telegraph came over the minds of those who bad been instructed Id 
the natnre of electricity as soon as the caoductlon of that power with extrenio 
swiftness through metals was known, and grew as the knowledge of that 
branch of science increased. The thought, as reailied at the present day, 
iucladee a wonderfbl amotmt of study and development. As tiie end In view 
presented itself more and more distinct];', points, at Sist apparently of no 
consequence to (he knoiriedge of the science, generally rose Into an Impor- 
tance which obtained for them the most careAil culture and examlnadon, tmd 
the almost exclusive exerdse of mhids wfaoae poweis of Judgment and rea- 
soning hod been raised first by general education, and who. In addftion,.had 
acquired the special kind of education which the science In its previous state 
conld give. Numerons and Important as the points ore, wbidi liave been 
already recognlicd, others are continually coming into sight as the gteat 
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(kiTelopmcnt proceeds, and irlUi a, rapMlty such al to make tu believe tbat, 
macti a» there is knomi to ua, the unknown fkr exceed! it; and Uiat, exten- 
sive >a [9 the teaching of method, facts, and law, which can be established 
at preBBOI, an education looking for far gcealer raEOlCs Bhoold be favored and 
preaerved. The reanlCs alreadf obtained are bo large as even In money value 
to be of very great Importance ; — as regards tbeir higher Inflacnce upon the 
haman mind, especially when that la considered in leapect of caltlvBtlon, 
I trust the; aie, and ever will be, tla greater. 

So intention exlsls bei« of comparing one tel^^pb with another. Or of 
assignli^ their respective dates, merits, or special nses. Those of Hr. 
'Wheatstone ere adeciad for the vtslble lUnstratlon of a brief a^nment in 
favor of a large public recognition of scientific education, because he Is a 
man boUi of science and practice, and was one of the very earliest in the 
field, and becanae certain large steps In the course of bis telegraphic life will 
tell upon the general argument. Without tefening to what he had done 
previously. It may be observed that, In IMO, he took ont patents for electric 
ttiqfmphi, which Included, amongst other thlnj^, the nse of electricity fVom 
magnets at the commnnlcator,— the dial face,— the step-by-slep motion,— 
and the electro-magnet at the Indicator. At tbe present tiuie, 1838, he has 
taken out patents Ibr Instmmenls containing all these points; but these 
iostrumentB are so altered and varied In diaracter above the former that 
an nntangfat petson could not recognize Ibem. The changes may be consid- 
ered as the result of education upon the one mind which has been con- 
earned with them, and aT« to me strong tUnstratlons of the eBecta which 
general scientific education may be expected to produce. In the first iustru- 
nenta poweiAil magnets were used, and keepers, with heavy colls, asso- 
dated with them. When magnetic electricity was first discovered, the signs 
were fbeblc, and the mind of the student was led to increase the results by 
Increasing the force and siie of the Instniments. When the object was to 
obtain a current sufficient to give signals through long circuits, large appa- 
ratus were employed, but these involved the Inconveniences of Inertia and 
momenttmi; the keeper was not set fn motion at once, nor Instantly stopped; 
and, if connected directly with the reading Indexes, these circomatanccs 
caused an occosionol nncertolntj of action. Prepared by Its previous edu- 
cation, the mind could perceive the disadvantages of these Inflnences, and 
could proceed to their i«movaI ; and now a small magnet is used to send anf- 
fident currents throogh 12, 20, 50, 100, or several hundred miles; a keeper 
and helix la associated with It, which the hand can easily put in motion ; 
and the cnirents ore not seitt ont of ttte indicating insD-ument to tell their 
story, until a key Is depressed, and thus irregularis contingent upon first 
action is removed. A small magnet, ever ready tor action and never wast- 
ing, Cftn replace tlie voltaic battery ; If powerfU agencies be required, the 
electro-magnet con be employed without any chuige in principle or tele- 
gmpUc practice ; and as magneto-electric cnnents have special advantages 
over voltaic currents, these are In every case retained. These advantages I 
consider as the result of scientific edncation, much of it not tutorial, bnt of 
•elf: but there is a special privilege about the science branch of education, 
namely, that what Is pcrBonal In the first Instance Immediately becomes an 
addition to the stock of scleutiQc learning, and passes into the hands of the 
tutor, to be nsed by him In the education of others, and enable them. In 
turn, to educate themselves. How well may the young man, entering upon 
his dutiet in electricity, be taught, by what Is past, to watch ibr tbe smallest 
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rigm of Mtloii, new or old; to none them np bf an; m»aM nDtO Qief hsra 
gained atrengtbj thea to stndy ttieir Uwb, to ellraliuUe the essential condi- 
tions ttmn tbe noD-esBential, and, at last, to refine B^aln, tintil the encam- 
berini; matter la as mncb as poialble dismissed, and the power left In it» 
highly developed and moit exalted state. The atteratioas or Bacccssions of 
CDirenlB, prodnced bj the movement of the keeper at the commnnlcator, 
pass along the wire to the Indicator at a distance; there each one tor itself 
confers a magnetic condition on a piece of son Iron, and renders it altractlTe 
or repnliive of small, permanent magnets; and these, acting In torn on a 
propelment, canac the Index to pass at will Item one letter to another on the 
dial face. The first electro-magneu, i. «., those made bj the drcalatioii of 
Ml electric cnirent romid a piece of son Iron, were weak; tbty were qolt^lj 
■Bengtiiened, and It was onl/ when tboy msre strong that their laws and 
actions could be snccesalvelr lnTesti)^ted. Bnt now tJier were required 
■mall, jet potential. Then came the teaching of Ohm's law; and It was 
onlf bj pHiient studf, under snch teaching, tliat Wheatstone was able so to 
refine the little electro-magDeta at the Indicator as that thej should be small 
enough to corksist with the fine work there employed, able to do tbelr 
appointed work when excited in contrary directions bj the brief cmrenta 
Bowing ftnm the original common magnet, and unobjectionable in re«pect 
of any resistance they might oS^ in the transit of these tell-taie cnrreuts. 
These small tmnBitoiy electro-magnols attTBcl and repel certain permanent 
magnetic needles, and the to-and-fh> motion of the latter is commnnicated 
by a propelment to the Index, bdng there converted into a slep-by-step mo- 
tion. Here everything Is of the finest worboanshlp ; the propelment Itself 
ieqnire« to be watched by a lens, if Its action is to be observed ; the parts 
never leave hoIS of each other; the vibratory or rotary ratchet-wheel and 
the fixed pallets are always tonchlng, and thus allow of no detachment, or 
loose shake; the holes of the axes are jewelled; the moving parts ate most 
carefhlly balanced, — a consequence of which is, that agitation of the whole 
does not distub the parts, and the telegraph works jost as well when It is 
twisted abont in tbe hands, or placed on board a ship, or in a railway cai> 
riage, as when fixed Immovably. 

Now there was no B<^c[dent In the coarse of these developments ; — if there 
were experiments, they were directed by the previously acquired knowledge ; 
— every part of the Investigations was made and guided by tbe Instmcted 
mind. The results being such (and like Ulnstrations might be drawn f^om 
other men's telegraphs, or ftom Other departments of electrical science), 
then, if the term education may be understood In so large a sense as to 
include all that belongs to the improvement of the mind, elthtf by the acqui- 
sition of the knowledge of others, or by increase of it through Its own ener- 
tions, we learn by them what is the kind of education science often to man. 
It teaches us to lie neglectfU of nothing; — not to despise the small beg;ln- 
ntngs, for they precede, of necessity, all great things in the knowledge of 
science, either pure or applied. It teaches a continual comparison of tha 
■mall and great, and that under difibrences almost approaching the infinite; 
for the small as often cont^ns the great in principle as the great does tho 
small; and thns the mind becomes comprehensive. It teaches to dednca 
principles carefhlty, to hold thera firmly, or to enspend the judgment — R> 
discover and obey law, and by it to be bold In applying to the greatest what 
we know of the smallest. It teaches tu first by lutoiv and books to learn 
what Is known to othen, and then, by the lights and methods which belong 
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to science, to leAm for oorselreB and foi others ; — to making a fhiJtAil 
t«tarn to man In the faCnre for that which we hare obtained from the men 
of the pHEt. BacoD, In his instruction, tells us that the sclenliflc student 
ought not to he as the ant, who gathers, merel; ; nor as the spider, who spins 
fKiia her own bowels ; but rather as the bee, who both gathers and prodnMt. 
Alt this is ttue of the teaching afforded by any part of the physical science. 
Electrjdt; is often called wondeifnl — beonCiflil ; — tmt it is so only In com- 
mon with the other forces of Datura. The beauty ot electricity, or of any 
other fcHTce, is not tliat the power is myateiions and uiKxpected, touching 
ever? seoBe at nnawares in turn, but that it Is under baa, and that the taDf^hl 
Intellect can even now goreni It largely. The human mind is placed above, 
not beneath It; and It la in such a point of view that the mental education 
afforded by scioooe is rendered snpereinlnent in dignity. In practical appll- 
caUon, and ntUi^; fbr, by enabling the mind to vppij the uatnial power 
throDgh law, it conveys the gifts of Ood to man. 
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BOTATIOir FKODUCED BT ELECIBICTTT. 

At k recent meeting of tbe Kojal Etociet;, England, an inRenfona and cnil- 
Mu appRntna was exhibited, diiplajing the rotation of a metallic ephete by 
electridtr. The appantns vas oootilred by Mr. Gore, of Blrxning-hant, who 
states that his experiments had tbeljr origin In a phenomenon observed by 
If r. Feam, of Birmingham, In bis eleclro^ding eetablfshmenl. — When a 
tobe of brass, half an Inch In diameter and faar feet long, was placed npon 
two horizontal and parallel brass tnbee, one Inch In diameter and nine thet 
long, and at light angles to tiiem, and the latter connected with a long TOltaic 
battery consisting of iVom two to twelve pairs of large sine and carbon ele- 
menu, this transveiae tnbe Immediately begsa to vibrate, and finally to roll 
npon tbe others. Acting; npon this, Hr. Gore constmcted a disk of wood, 
provided with two brass rails, level, onifiirm, and eqni-dlstant ; on these rails 
a hollow and very thin copper ball was placed, and the brass lalla being con- 
nected with a zinc and carbon battery, tbe ball began to vibrate, end pres- 
ently to revcJve, In all cases yet observed, Mr. Oore states, that the motion 
of the ball Is attended by a peculiar cracUlng sonnd at the points of contact, 
and by heating of tbe rolling metal. When the apparatus was exhibited l>e- 
fore the Boyal Society, electric sparks were seen as the ball tolled ttom the 



ELEcnticnr of kebveb akd kuscles. 

M. de la Bive, in the third volume of his TVeaiue on Electridlii, Jnst pub- 
lished, reviews tbe whole science of electro-physiokiBy; and rominds practl- 
tloners that, as the diference between tbe dectrid^ of tbe mosdee and of 

the nerves Is now clearly establlahed, so must they l>e caieftil In applying 
thoir remedies, not to waste on tbe muscles, wblch are the best condncton, 
tbe electric currents Intended solely for the nerves. 

ACCTDENT8 BY LIGHTNIKO. 

From a recent foKlgn work, "Bondin on Medical Geography," we derive 
the following memoranda ttspecUng accidents fhim11i;h[ning. As compared 
with tbe con^tty, towns, and espedally the larger and more popnlous ones, 
appear to possess an Immnnliy from accident to life by lightning. Thus, 
between 1S90 and 1831, not a single death by lightning was recorded in Paris; 
and in ITSB It was calculated that ont of TSO,000 deaths in London, during 
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thirty 74sn, two onlj had been prodaccd by this agency. Daring a centniy, 
only three persons were fcBled b; ll(;htDlng In Gotlhif^n, and two In Halle. 
Compaiing these namben with the total deaths from this canae, and with thd 
fact that tweDty-five per cent. oT aU happen nnder treei, he tkolds It reason- 
able to conclude " that l%htnliig tinda more victims In open country than In 
cities." Another "most cuiious phenomenon, beyond contradiction, Is lb« 
tendency It has to strike the saote places and the same edifices at different 
epochs." Of this, Dr. Bondin produces setcral iUoslratloas, and quotes H. 
Fonilet In support and explanation. 

With reg;ard to the ft«4nency of accidents by lightning, fatal to hnraan llfb 
in France, lie tells ns tliat f^m 1S35 to 18S9, Inclusive, 130S persons were 
kined. 

I!. Boadin thinks that the persons Injured are at least twice as nniaeron* 
as those killed. Some United States stulsiics show the iojnred to tM to the 
kUled aa 6ve to one. Man; more men Chan women are killed, aitd not la 
France only, bat also, though not in so marked a proportion, In Sweden 
(181S to 1840), and in England (1S38 and 1839). He seems to think that tbU Is 
not explained by the greater expoenie of men in the fields ; bnt sUll he does 
not think we are warranted in conclndlng " that, all things being equal, 
woman luns leas danger than man; " bnt he conildeis the question as 
"worthy of being submitted to the teat of obserratlon." And he quotes the 
fallowing pecnllBi passage from Ango, declining, faowever, to " maintain Its 



"In two coDditioDsaltogethera]lke,"saysATago, "oiieman,bytheiiatiu« 
of his conatitntion, nma more danger tlian another. There exist persons 
who arrest abruptly the communication of electricity, (md do not ffeel the 
shock, even when ^ey occapy the second place In the Ale. These peraona, 
by exception, are not conductors of the electric flidd. Exceptionally, ttien, 
we must rank them amongst non-condnctlBg bodies, wltlch Ughlnlnit respects, 
or which, at leoft, it strikes rarely. DUfbrences so marked cannot exist, with- 
out there l>elng also shades of difference; bnt ereiy degree of coDdnctlblllty 
corresponds, during the storm, to a certain measure of danger. The man 
who la as conducting as metal «ni be as often struck as metal ; the man who 
intermpta the communication to the clialu wiH scarce have more to ftar tliaa 
if he were glass or reiin. Between these tlmlti there wBI be fbnnd IndiTidoals 
whom the lightning will atrike as readily as wood or stone. Thns, in the 
phenomena of thunder, all does not depend on the place which a man occu- 
pies; OujihydcaicoiutitationafOienianplaj/tdboaixrtamparl.'' 

As one would expect, " the configuration of the eoil, and its mountainous 
character," eierdse an influence on the frequency of accidents, which, for 
Instance, In proportion to Ae population, are much rarer In the departments 
of the Eura and Seine than In those of the Dordogne, Loiere, High Loire, 
and I/>w and High Alps. Less danger Is nm In the house than in the lldda, 
and in towns than in the country. 

The effects of lightning on man be makes either cnr at trtt of preixiBting 
affections, prodnctl»e of wonnds or injuries, or pradaetlve of death. Tho 
Injnries it may produce Seem to be Tery Taried. 

To the pecnilar hnages, said to hare been observed on the bodies of soma 
persona killed by lightning, he gives the name of Eeratmographlc Images, 
and he relates some of the most alngnlar Instances of it on record, gtvtng the 
■onrces, which are not always the moat reUaUe. 
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FHOTOGIUFHIC EFFECTS OF LIGBTNING. 

StBtementa of Impreuioiu of Deea, etc., made ou Ibe harolin person hf 
lightning, are not nnconinioa, and Ur. Poe;, of Havuia, has published & 
paper of aome length on tlie ault)ect. (See Annnal of Sdendfic Discorerj, 
18S6, page 338.) In a caae of ■ person Btmt^ bj lightning, at Solem, HasB., 
daring the past sammer, it wu canentlj reported, " that upon his back there 
viu led an Impression of a larch tree, situated Jnst ontslde the window at 
which ha was sitting." The attendant physician has, liowever, pnUished the 
(bllowin^ obserratlona on the phenomenon In qoeslion : 

" There was no laceration, or abrasion of the skin. The appearance was 
■ouMtblng like what la often seen, of a ihuty morning, on the window glass, 
membllng branches of trees, aod was produced by the peculiar action of tlM 
Uj^tDlng on the capillary vessels of the akin, causing them to Itecome en- 
larged and reddened, in conseqaence of admitting more blood than nsnal, 
and to aesome an arborescent character. This appearance was not the fae 
simile of any tree oi bosh. The whole mattae at^cted was altont trai inches 

This explanation appears to satisbctorily meet the fluits of this portlcnlar 
case; but, as instances are dted by Mr. Poey In which oltfects other tlian 
trees have been delineated on the skin Ihroogh the agency of lightning, the 
photographic effects of this agent cannot, thtcefore, be entirely disputed. 

LIQHTIKG GAS BT ELECTBIClTr. 
Samuel Gardner, jr., of New York, patented hi 185T an electric apparatus, 
by means of which a person octijig on two keyi conld light or ihnl off at 
will, and at the same moment, all the gas-bnmera of a building, or any 
designated nnmber of them. It was applied to the lights of the Broadway 
Theatre, and was made to work several times every evealiig, to the great 
MniiBemeat of the audience. The stop-cock of ereiy cbandolier, and of every 
Isolated burner. Is provided with a racbet-wheel, which is acted apon by a 
catch connected with an ordinary electro-magnet, and each magnet is con- 
Dected by a wire with a battery, uid with a drcult-brealclng key, placed in 
the operator's room. Over every burner la a^x>Il of fine platlna wire ; and all 
these coils, connected together by copper wires, are In the drcoit of another 
electric cnirent, which m^ be closed or opened by means of another clrcult- 
bteaklng key. To light the gas, the operator doses the drcnit of the coUa 
of pUiiaa; these become red hot. He then closes and opens the stop-cocks' 
drcoit as many times as is necessary to make the rachel-wheels describe a 
quarter of a drcle. The stop-cocks ue then opened, and the gas, rasbing 
ou the bnming coils, is lighted. The bnmer« are turned off by playing 
again on the key till the rachet-wheels have moved another qoaiter of a cir- 
cle; then the stop-cocks aie dosed. By having as manr keys as ther« are 
Iramers, or gronps of burners, each burner or each groap may be operated 
separatdy from the others. By throwing all in one circuit, they may be 
operated with a single key. The use of this invention does away with the 
causes of fire conaeqnent upon the use of matches; It saves the labor of 
UghtlDg, and an nunecessary expense of gas In Urge estabUshments, where 
the lighting has to be begun one hour befbre light if wonted. In the streeta 
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It b peooUkrir •d'rautajjeoiu, u a baincr acddantaUr pat out bj » puff of 

wind, ii Instanttf UfebKd again. An iDipcoTemeDt on this iOTentloa hM 
been palented, Mncb, 1858, b; ths origlaal inrenlor. It coiui«t* in placing 
tlie [Patina coil by the lide of the burner, inateod of above it, and In the 
flame. Tbe vee of platlna, Uiongh Tec; coetlj', U oeceasary, aa It ia tha 
dieapeel melal which does nelttier melt nor born nnder the dicmnitaiicca 
deaciibed. The appuatm, thus improTed, baa boen latel; appUed to tha 
1,300 burners of the SanaM Cbambei in Waablngton, and ii laU to ffin 
complete aada Action. 

GATCBBLL'8 UGBTBIKiS BODS AND ForNTS. 

A committee of the Fnuiklin Imtitote recommend the following Improve- 
menta in the conattnction of lightning rods, introduced by He. J. L. Gatcheii, 
of Uar^land. These improvements coiuitt, flist, in tbe use of a rope of 
twisted copper wire (containing elgbtaen strands of wire, alrant -^ inch la 
diajneter), by which are gained greater conducting power, iVeedom from 
breaks or joints in the conductor, and a flexibility wUch allows It (o be 
adapted to any inegDlarities of form over which it may be carried. 

The second modificatioD is the sabstltolion of a copper for a platlna 
point, and the increasing the angle of tbe point, so aa to approach thU 
recommended by the Committee of tii« PKncb Atsdemy of Scieoco. The 
advantages here gained are, greater condncting power by the Babatitatlon of 
copper for platina, and secondly, a conntsructlon of the liability to ftuion by 
rendering the point much less acate. Tlie preaerratlim tma oxidation li 
entrusted to a z\ac ball attached below the point. 

ON THE ELECTEICAI, LIGHT. BY H. W. DOVE. 

The experimenta, in connection with the rcsnlts of the prlimatic InveEtl- 
Ration of the sparli, appear to me to lead to the following conclosion : 

A wire, becoming red-hot by heat, j^ iiret red, then oraoge, and lastly 
white; so that it behaves like the combination of light which ia obtained 
wtien a screen ia drawn away fh>m the spccCruni concealed by it, In snch a 
way that the red end flrst becomes visible, and to tliia the violet is flnaliy 
added. The Increase of brilliancy, ttom the slightly Ibmlnooa brneh to tbe 
bright spark, behaves quite otherwise. In tliia case, it ia as if the screen re- 
moved flrst set free the violet end, and then tbe otlier colon. Tliis distlno- 
Hod of itself renders it improbable that the phenoineiut of eloclrlcal light, lo 
the state of less briilioocy, can be ascrit>ed to a gradoally increasing ignition 
of solid partlclea. They rather resemble the weakly Imainons flune of hy- 
drogen, which iMGomes white by airfld ignited carbon in the so-called gas- 
Ihinies, or by other solid matters, as in the Dmmmond ligbt. The (rue 
electrical light is produced at great diatancea in the snrronnding, isolating, 
aeriform medium, when the latter Js attennated. With this colored light be- 
longing to the strongly retyangible pan of the spectmm, phenomena of 
Ignition may be combined, by particles torn away from the positive and neg- 
ative bodies. If theae particles be only at a red heat, the impression of a 
violet hght is produced by their mixnue with Uie electric Kght. To this daaa 
belong the colamn of light in ttie electrical egg, and the basal point of the 
brash, and, lastly, tbe indented reddish sparks of an electrical machine, at 
distances to which a wliite spark does not pass, if particles at a while heat 
come togetber, tbe whole 1« white, as in the sparks of Leyden jars; Inoppo- 
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•ttkHi U tbe bright light of Incandeicence, the leu ntonglr Inmlaoiu etedric 
litHbi dliappean in tbe ttune my u tho weik, bbiish, lover put In b, gag- 
Bams appean black in oppMltian to the bright taaat at light, wliitet with tbs 
■mall biUUiuic; of e. wu.-llgtit, tbe latter bebafB Its color even without optical 
aldl of abtorptioD. Only prismatic analTBlB, and the action npon anuuDm 
glan. Indicate the presence of the electric light also. If the partlclei at a 
white beat do not reach each other, the spark acqQires a ipot of interruption, 
wfakh, however, >tUl >howB red light bealdea the tms elactilc light, when the 
partlciea prevlonsl}' at a white heat have become cooled to redness. The 
baaal point of the brush, which retrogtad«fl in proportion lo the larger field 
in which the electric light beuomei Ttelble, b to be compared with ^e spot 
of Inleimptlon of tho epaik ; the particles of tbe solid bodj which are hero 
still red-hot may, on leschiog a gi«ater distance, be complelel]' citfngnlslied, 
so that then the elecMc light alone preTaiis. The brush could not be colored 
by a Bpirtt-flame colored yelloff with chloride of sodium held under it, aa it 
then becomes oonrerted into a spark. Tbe phenomena of the exhausted 
tnbe wltli mercm7, indicate the modiflcatlon which tbe electric light under^ 
goei In media other than atmospheric air. — PM. Mag . 

XLBCTBOOIOTIVB POBCE OF TABIOCS BATTEBISB. 

M. Petmscheakt, a Bnsdan ozperimenter, gives the following m the 

reaolts of his investigations on the power of dlifferent volttUc comblnadons : 

Gnnc, wlthi 
BmUhtj of M 

EiHDlobr (Danloll'a, with tutrsla of poCam In plaoa of snlplrarlo seid}, 1.06 

Danlell, with chloride of ■odium IXIS 

" chloride of Mdlum and snialgamated dae, l.CQ 

" with dHate nilphBrio acid IM 

ElsaDlahr, with tino not amalgamated 0.B9 

Dsolell, dllDls •olphnrie aeid and amalgamated dnc, OM 

Wellaston, with amalgamated zine, 0.98 

Ownos, vol. xli., p. 4. 

COST or ELECTBIC LIGHT. 

M. Edmond Becquarel l>as been recentlj' engaged In some experlmenli 
with a view to determine the comparative cost of dectridtf as an iilamlnat- 
Ing agent. He used a tmttei7 of ilnc and platlnom, made with strict atten- 
tion to economy, and the results were as follows : 

Tbe standard Is the light of 350 candlee of the best quality, and the com- 
parative cost of 

CnlgualSiaOperKWOo. Ieet,wai SO SE 

01l(KapeSe»d), at IT oeoti per pound 60 

St(aiineoaudlca,*t82 oenti per poDud, 3 52 

Wm candles, at 63 oeoM per pound, 3 13 

Eleetrio light, OES 

Thus ghowlng that, although the electric light Is cheaper than candies. It 
wni not at present compete with coal gas, at least until some cheaper battarf 
power be found. 
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EXPERIMENTS OF AND8BW C»)SSB. 

The very cnrioiu experlmenU or Andrew Crosse (made tamoru by repnlv 
llcacioQ In Ihe "Yestl^ of Creation"), by which animal life seemod to be 
prodaced by Che actioD of any continued electrical cnrrenta, have recently 
been repealed by Professor Schnlie of (Jetmaoy. No ineects or animal 
germi, bowerer, made tbelr appearance, — a reenlt which Btrengtheni Che 
probabltlCy of the supposition which Mr. Crosse himself never disputed, 
that the OTB of the insects — however tbe electric current may have operated 
to stimulate Cbeir developmenC — were derived from Che atmosphere, or had 
been conveyed into the appacacos by some natural means which had escaped 
' the attention of tbe experimenters. 

^St. Crosse, after a life spent In electrical experiments, died July 6, 1855, at 
theageoni, and his " Memorials, ScientiBc and Literaiy," lately published 
JnLondon.conCain some curious details as to his inTcsCigaClons above refened 
to, and the way la which Chey were received by Che pnbllc. 

Being engaged at the time in experiments fbr the prodnction of mineral 
OTStals by the agency of Ihe voltaic current, In which he had remarkable 
saccees, he contrived a little apparatus for the deposition of crystals of eillca 
on a Inmp of stone, throngh the agency of a voltaic trough. After Chis 
experiment had been gotnK on fbr a fortnlfht, ha observed a ftew small 
whitish specks on tbe surface of the electrifled stone. By the eighteenth 
day, these specks had expanded, and seven or dght filaments were Chrovm 
out IWim tbe eniflice of each; bnt as embiyo minerals exhibited similar 
phenomena in the process of crystallisation, there was nothing so far to 
exdCe any surprise. Before kmg, however, these growing specks assumed 
the appearance of insects standing erect on the bristles which fonned tbdr 
t^ls, and by the twenty-eighth day they were distinctly seen Co move theUr 
1e^. By this time the experimenter was greatly astonished. Instead of a 
mineral for which he had looked as (he result of his experiment, he had 
found an animal, alive and kicking. It was plain they were no mere appear- 
ances, for in a few days they detached themselves fhmi the stone and began 
to move about. They wore, to be sure, not creatures of a very Inviting and 
attractive character, for they belonged apparently to the genus amnu, which 
Inclodes some of the most disgnsting parasites with which the animal body 
Is annoyed. Bat they continued to increase, and In the conne of a few 
weeks, at least a hundred made thoit appearance. Whence did they come? 
and what was their origin? To these qnestions, Mr. Crosse, with all ids faith 
In the power of elecfficity, did not then ventnre and has not since ventured 
a decided answer. Uany years after, for the experiment was flrat tried in 
1807, he prol^ssed himself still nnable to form an opinion. He expresses 
himself thus: "The simpleat solntlon of the problem which occnried to 
me was tiiat they rose ftom ova deposited by insects floating in the aCmos- 
phet« and hatched by electric action. StIU I coold not imagine that aa 
ovum could shooC ouC fllantents, or that Chose filamenCs coold become 
Itristles; and moreover, I could not detect, on the closest examination, the 
wraains of a shell. Again, we have no right to asanme that electric action 
is necessary to vitality nntil such fact shall hare been most distinctly proved. 
I next Imagined, as others have done, that they might have origlnUed fW>m 
the water, and consequently made a close examination of nambera of vessels 
filled with the same fluid. In none of these could I perceive a tiace of an 
huect,norcoQldIeeeany ininyotherpaitof the room." 



;.. Google 



108 ANNCAL OF BCIBMTinC DIHCOVERT. 

Tbe exparlmenu wcra repeated In Tuimu ways, and with trnj procantloa 
that coold be tbonght of, ?et the insects attD sppeued, and that, too, under 
diduilMaiieM apptuentlr bighl; adverM to the derelepment of animal Ufe. 
Ther nude thdr appeaiance under the anrface of Uqnlds la which tbtj 
eoold not afterward live, sTen in flnldi that were caiutic or abaolnte^ 
polaonon*. Tbongli tbe solid materials emplored bad been sabjected to a 
heat givater than ttiat of molten Iron, and the solntloiis used had been 
poDied while boDinR into the appaiatos, itJU these ilrange insects made 
their appearance; nor did an atmoephera impregnated with chlorine or 
loaded with muriatic add gas prove any bar to their prodnctlon. Similar 
expeilmenta were aflerwardi nndertaken b^ Mr. Weeks, of Sandwich, with 
•tlli greater precaotlon. If possible, to exclnde eTci^ exterior element of 
animal Hfo, bnt itHI in the end^thongh a period of twelve or eighteen 
■nonths lometlnies elapsed — the Insects appeared. 

The publication of those experimenli caused a great deal of talk, macb 
of which took the riiape of a direct pertooal attack upon Che unlucky phi- 
loaoplier. In the true spirit of tbe middle ages, which lonf; confbnnded 
esperfuental phitosophy with Inplet;, Mr. Crosse was arr^gned as an 
Impious man. If be bc^an b; creating animals by electrical power — no 
matter (rf bow Inferior a sort — who could tell wliere he might stop ? It was 
a plaia tuorpation of the fanctloDs of Deity. Mr. Crosse most cenajoly be 
an atheist. Letters were addressed to him lu which he was denounced as 
"adisturberofthepeaceQffaiiiilie»,"anda"roiiler of our holy religion." 
"I hare met," si^ Ur. Crosse, "with so much virulence and abuse, so 
moi^ calumny and mlirepresentatloD, In consequence of thea« experiments, 
that It seems in this nineteenth ceatoiy as If It was a crime to have made ' 
Ihem." In ikct, he fi>*md himself oUlged to come out with a public decla- 
taikm that be was neither an atheist nor a nateriaUsl, nor a self-Imagined 
ireator, Inu a humble and lowly r«vM«Dcer of that great Bdng, of whose 
laws tbose who accused blm seemed to have lost al^t. 

OH THE USE or ELECTHICITT FOR FKODOCIHG LOCAL ANXSTRBSIA. 

Tbe appUcatiou of electricity for prododn); loeal anoatbesla, as In. tootb- 
pnUlnK, bas t>een tWKncly made vitb mariud sacceaa. The arrangement for 
using or applying this agent is ilm|de, and consists of the common electro- 
magnetic machine used in medical electricity, a single cell and pair of platea 
constUuilBg a Smee's battery, and a small eleclro-maguetlc coil with a bun- 
dle of wires tor graduating the itieugib of the current. One end of tbe 
tbbi wire conveying the secondary cuirent is attached to tbe handle of tbe 
Ibrceps, and the other end of It to a metalUc handle to be placed in tbe band 
«r tbe patient. The inatrumenttoacbln; the tooth completes Hm cbiTuU, and 
ttecnnentpassBihlstantaneonsly. The wiie attached lo the forceps sbonW 
«J ^^rl^ **" *™M!h an Interrupdng fijotboard, so Chat the ooDlJnnt»^ 
Ilr hr«!!r* "^ ** °"^" " **"*««" l" «" instant by a movement of tbe 
X^rS* f ** "P^tOT. The advantage of this ammgement U. that It 
!i^!!j, '°"™n>ont lo be phuxH hi the mouth without risk of produeimr a 
taS ^^"^ *" T^ ""■ *• "P'- '*'*'"■ " "" '""S"*' '^hich woSld 
hirndbT^ .K ^ ''"''^ "* *■*"' P»"*"' ^ '"'•*' ^^«1 '" 1* end of the left 
•ilowi th. S^' "^ *^^ end of tbe wire tapered to fit rather tightly, 
lH^^^^substitutlon of one pair of ror«=ps for another with sc^/i 
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lUPBOTEHENT DJ BLECTHOrYrltfG. 

The NiHiomai /MteQ^enop sajv an ImprotemeDt In tbe procMS of electro- 
^plng has been maJe, b; vhlch elsctrotrpea can be prodnced vllh great 
rapidity and accuracy. The ImproTement consists f n covering the thee of the 
■wax, OP other mataial of which the matrix la made, with fine metallic leef 
before the impreeeioQ la taksn. In this wt.y a perfect condncting met^e 
Boiface is obtained ; thai ia, oTsr the entire face of the totters, M well at over 
the apacea between the liaea. 

The aides of the lettera do not, aa a i;eneraJ thing, have a metallic conduct- 
ing BTotaee, JDuninch as the ^rpeSi When the Impreaelon la taken, cat the leaf, 
and force a part of It down Into the matrix, Ihua leavlni; the wan exposed 
on the aides of the letters. Thla cutting of the leaf, however, li cathei an ad- 
TsutB)^, since anch exposed parts of the wax aie the very parts wlme a slow 
deposit Is preferred, and which Is effected by toaching sach parts over wltti 
plnmbago. The advanta)^ are these; The moment that the mould or 
matrix Is placed in tiie bath and the battery applied, the d^wslt ot metal 
comiDeacea at once on tbe entire snrface, — the deposit beli^ more rapid, 
however, on the bra of the letters, and on the spacea between the lines than 
on the aides of the letters; and tbisis jostwhat la want«d, since <t prevents, 
especially when the letters are small and deep, what Is termed " bridging 
over " (hollow lettors). By the nse of silver leaf an electrotype may tie pro- 
duced with a bright silvered ttux, — a feators of considerable Importance In 
«11 cases where the plates aie to be laid aside for ftatore nae. Inasmuch as the 
fiice of the letters will not be so easily iqjured by long and contlnned,expo- 
■nre to air and moistore, as when of the osnal capper taxe. 

ELECTRIC DI3CHAHG£S IS AIR HIGHLT RABEFIBD. 

On making a cnrrent of static electrid^ to pass through a tube of larelled 
air, a Inminoos arc is obtained, Which experiences modifications, when sub- 
jected to the action of the poles of a powerful magnet. This foct, which 
calls to mind the corresponding effect experienced by a Inminona arc pro- 
duced by a powerful galvanic battery, was discovered by De la Rive In 1819. 
Be first need as the aource of the electricity the hydro^ectric machine of 
Armstrong, aiterwards a common electric machine, and quite recently Ruhm- 
korff's apparatus. M. Pliicker, of Bonn, has tried the same, and his resnlls 
are pnblished in a recent nnmber of Poggendorif 'a Anoalen. 

According to De la Rive, It ia necessary for aoccees that the Mbe or globe 
should contain some vapor, equivalent in tensioa to six milllmeteiB of mer- 
cmy, and the vapon anawering beat are thoae of alcohol, sulphuret of car- 
bon, and camphine. De la Rive has applied the experiments to the illugtra- 
tion of the Anrora Borealls, so iteqnent in the Polar rc^^tons. 

ON A HODIFICATION OP RUBUKORFF'S INDDCTIOB COIL. 
At the last meeting of the BHdsh Association, Mr. W. Ladd, presented the 
results of a very extensive course of experhnMitlDg with Rabmkorff'a in- 
duction coils, with a description of the machine, as It is now constructed. 
Els object, he said, was not to make very large machines, but to obtain the 
greatest results fh>m a three-mile coll, that being sufficiently targe (br all ordi- 
nary purposes. I find the beat length for the iron core to be thirteen Inchw 
10 
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Mid about !•> S diomcler, compoaed of fins Iron wire not laixer than No. S3, 
verj carcnillf annealed. The primary wire slionld bo of Bufflcient Bits to 
carry freely the whole of the battery coireDt, and of Buffldeai qnanttty to 
IhoroQi^ily Batotate the iron core with tnigiietlini. For tUs purpoBe [ use 
tlireo layeis of one coatlnuoos No. 13 copper wire careftallr annealed; if more 
layen are used I find that tbe Bocondary wli« Ib remOTed too tnr ftvm the 
magnetic Influence. The aecondaiy wire onght not to be larger than No. 3S, 
covered with silk, which mnst be laid on peifectly eren and inBolated fhim 
tbe primary wire, and also trom the layers of the secondary next to it. I 
And the best Insnlatiiig medlniii to be the thinnest gutta-percha made, and 
wbidi, I beliere, to be the only gntla-pereha sold which cannot be adulter- 
ated; it is tme that it has many mlnato jKeforatlODa, but by l^i% on, at 
least, tlx. thlcknewea between each layer of wire, pniibct insolaiioa ia eecared. 
The greatest care mnal be taken in protecting the ends of the lajera bo as to 
prevent the spaAs passing tfom one to the other. Tbe coodonser should 
be, at least, fidy aheela of tin-foil of about one aqnaie foot in aize. These 
sheets mnst be separated bom each other by three sheets of Tarnished paper 
or gntlo-perciia tissue. Every alternate sheet of ibil is connected togetlier, 
thos forming two poles, to be attached one to each side of the break. It may 
be [daced at the bottom of tlie stand or in a separate box ; the latter I prefbr. 
In developing the power of the machine, ererythlng depends upon the con- 
tact breaker, which should be capable of retaining contact until the whole of 
the magnatlsni is obtained, and capable also of breaking contact as soon as 
the smallest quantity is induced. That rtniltt art oMoined in tht break al- 
tadied to Odt inatnanait. The hammer la made to vibrate faelj between the 
core and the coil, and the brass screw terminating with tbe platina plate at the 
back of the hammer, a veiy smalt amount of magnetism will be sulBcienI to 
attract tba hammer and so break the contact. If now I bring this screw 
(placed half-way np the spring cairylng the hammer) to bear upon the spring. 
It will have the ofiect of pressing the two pladna plat«s together, so that it 
takes a greater amount of magnetism to Beparale them. By this means I 
can regulate tbe power of the instrument to the pmpoeee fbr which It is 
required. The battery I employ is a five cells of " Grove's," with immersed 
platina plates S ^ 3, having an exposed snrfiice of 140 square inches. With 
such a battery and a coil thus constructed, I can always insure eparks trota 
half an Inch to four Inches in air. The machine now exblMted contains six 
miles of win, and worked with the same batter;, gives six and a quarter 
inch sparks. The position which the induction coil is now taking hi this elec- 
trical age is one of consideiBble importaace. It has awakened new philo- 
sophical ideas, and is being snccessfUly applied to practical purposes of tbe 
highest advantage to mankind. For blasting purposes, a thcee-mile coD is 
capable of firing fifty charges simnltaneoDSly. Bnt, important as Its present 
position is, and successAil as lis past application lias been, it is yet in Its in- 
fimcy, aod there can be little doubt that by patient ptrstvtrance machines 
can be constructed that will obviate the necessity of employing inch ponder- 
ous machines, and BtUl more ponderous batteries, as are now at work on the 
Atlantic Cable, 

Jan's Ihpsovehbht. — In using Kuhmkorff'e colls, damage is not nnfl-e- 
qnently sustained by the electric spark forcing Its way through (bo apparatus 
Itself, In place of passing between the poles. To avoid this, H. Jan boa 
devised a plan of plunging the apparatus in a non-conducting liquid, Buch as 
the spirits of twiwuline. The liquid flillug the interstices of the coil, coo- 
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Btitatln^; (be immedlato inatnunent of the lodnction, usiirea the p«rfbct iMh 
Intion of tbe several convolnCioos, and if a spark too Tioleut passes tlirongb 
tbe inslrainent, the preceDce of & non-conduccln;; flakl stops lu passa^^e and 
insures etfety. M. Quel, thus using tbe RolmihoTfr macliine, tuu protlnced 
results which have hitherto defied tiko Voltaic battel?, and, of course, IhQ 
onliuaif electrical mactiiiiB. 

STUDY OF THE THEBHO-HnLTIPlJEIC. 

This Instniiiieiit, valaahle to tbe cxperimeDtallst for Its extreme deUcac]^, 
and for Its extentive scale, has been tbe o1i}ect of careful ttiFoiulic and prac- 
tical Btody, b7 H. de la Provostafe, whose remits as reported to the Acad- 
emy of Sciences, at Paris, may be summed np as follows : 

^ist, as to tbe galvanometer. 

1. Whatever may be the position of tbe needles, tbe forces wbi<^b actnpon 
each half are reducible practically to one, perpendlcolar to the plane of the 
meridian. 

2. That the amount of deviation makes but a slight change In tbe amonnt 
of this resultant : hence, the apparatus may be rc^rarded as a t&Dgent-needle 
of a very considcratilo degree of perfection. 

Secondly, as to ihe thermo-electric pile. • 

1. Tbe progress of bealiug tbe thermometer takes place by tbe same 
degrees, and in the same time, as if it were placed In a space at the constant 
temperature which the pile atlaing nuder the influence of the source of heat. 

2. When tbe rise of the temperatore is sufficiently small, if we withdraw 
tbe caloriflc action. It cools again, in the same time, and by Ihe same degrees, 
as if heated. 

ThbTlly. He terminates the integral expreasloo for the movement of the 
needle; shows Ihat Its position of reet imderthe action of tbe current Is pro- 
]iorlloned to the constant quanUty of the current when tbe anterior face of 
the pile has assumed n Btaiiooary excess of lempamture, and to tbe Intensity 
of the incident heat : and then derives expressions for tbe times correspond- 
ing to tbe maximum and minimum excursions of the needle, and the extent 
of these excarsions; and terminates with the (bllowtni; observation: "If, 
after making an observation with the thermo-pUe in the common way, and 
awaiting the fixed deviation of ibo nocdle, the screen la replaced, tbe energy 
of the current diminishes, and the needle returns to zero. I bnve fband that 
tbe retrogrude motion of tbe needle, counted ttom the fixed deviation, takes 
jilacB by oscillations of tbe same extent and times as tbe primitive motion 
counted from lero." 

HUQHBS'S TELBGEAPH. 

The following is a flill deecriptlon of tbia somewhat bmons inatmment, 
witb its latest improrementi, as it has been employed during the past year 
on one of tbe lines between New Tork and Philadelpbla. By it, messages 
aie transmitted simultaneously to and fto at tbe rate of two hundred letters 
a minute each way. With all other telegraphs, the current runs through the 
mainiet of tbe instrument, and a sign is transmitted by breaking; tbe current 
tor an instant; with this one, Ihe line is coimected witb tbe gronrul, and tbe 
coitent Is made to pass Chrooirb the machine only for an Instant, when a sign 
Is to be transmitted. This arranisenieHt constitutes one of its most important 
advMitages, ouady : Any surplus of eleclrldty produced by an overcharged 
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■tmofpheie baa fliU time to Sow Into the ground, snd HogbM's inni-iijn * 
auj b« opented wlthoat danger to the attendants, dnring a atorm which 
nopi aH Ibe otben. To accomplish thb, the ma^et la made of a natnnd 
bone-slioe magnet capable of snitainlnf; Ave pounds, In contact with Iba 
poles of which are placed two piece* of lOft Iron, iinmMiDded by nrfis of 
wire. The armatnre ia prorlded with a spring neariy aa strong aa tlH mag- 
net, the tandenc; of which la to poll tbem. apart. When the machioG la nt re«t 
the annatora la In contact with the pieces of son Iron where il is kcpL Aa 
these hare iMCome magnetic fMm ihelr contact with the natural ma^ct, 
when a key Is prosaed down tbo current Is made to pass through the coil In 
gach a direction as to deeCio; the natnral magnet b^ creating an artlflclal 
one with pole« iierersed. The armature la thus Insianuneooely iet free, and 
1b thrown np bT'tbe spring; tills motion acts upon a detent, and the other 
parts of the hutrnment do their office In transmitting a letter, and also of 
cutting off the current team the majjnet acd of forcing back the armature 
ajpinst It. In this manner the nalnrsl magnet la not required to attract the 
armature fVom a distance, bnt acta only, when in contact, to hold 11 In 114 
place; that Is, In the positiou of Its greatest power. The parts of th« 
machine which are In constant motion consist of a horigontol main sbt^ 
under which is a Tertical shan, connected with the first by beveled wheels ' 
of a train of cog-wheels, of a dntm, weight, spring and treadle. The toaia 
shaft of the instruments at both extremities of Ihe line move with exacUj- 
the same speed. The velocity of each Is regtUatod, like that of a common 
clock, b7 an anchor escapeioent, with this difference, that the vibrations of 
a slender bar of steel, held by one entremltf , are snhstltnCed tor the beats 
of a pendulum. A clock la made to go slow or fast bj lengthening or short- 
ening the pendulum, and the velocily is regulated here by doing the same 
with the bar of steel. This escapement acta abont sixty times in a second, 
or twenty times faster that that of a clock; and this result could not be 
obtained fk>m a pendulum, as tbla would have to be only 1-80 part of an 
inch long from the point of suspension to the centre of the ball, to boat 
eiitty times. The upper portion of the vertical shaft Is isolated Trom ihe 
lower portion by an intermediate piece made of ivory. The upper part 
Is provided with an articulated horizonial arm which rests on a shorter 
arm extending iWim the lower part, and this contact conneds Kgether 
the two portions of the shaft. This arm describes circlee a quarter of 
an inch above the table. Under its extremity a circular row of twenty- 
el^ht shits la cut In the table, and as many metal slides are placed 
vertically In them. Twenty-eight keys are connected with these slid^, 
In such a manner that, when n key ii pKesed down, the correspondlnn 
slide is raised in the slat sufflclentlj high to r«ach the arm, which, in 
revolving, slides up the inclined end of the slide. This operation makes 
the current pass throngh Ihe coils of the other instrument, ss will be shown 
hereafter. The main shaft carries by friction a type-wheel, (he types of 
which are Inked by a small tangential Inking roller. A second horizontal 
shaft moving with the flrst, bnt foster, is provided with a chnck, by means 
of which it carries the printing shaft once round each time a letter Is tele, 
graphed. This printing shaft, by means of a prelecting cam, brings at each 
torn the roller which carries the paper In contact with the type-wheel, and 
the letter actually there is printed. The slip of paper Is carried onward the 
distance of a letter by a dog acting on a ratchet, when the roller recedes ftem 
the type-wheel. 
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All tlie puts having been described eepantelj, we wtU now explain tbeir 
oonnectloa, togetber wltb tbo manner of using tbe macblac. The Instrn- 
menU at both atalionB are flrst Htiuted, and mode to revolve at the same 
l!ate, the type-wheels lying in such positions that each time the arm of the 
Tertical shaft of one imtmment passes over the slide of key A, Ihe letter A 
engraved on th« type-wheel of the other instniment la opposite ttie paper 
roller. To print a letter at the other end of the line, Ibe operator pressca 
down tbe key on which Iha letter is engraved; the key raises the correspond- 
ing melai slide which raises tbe revolving arm before one half of a Kiund has 
elapced, since the arm makes two revolutiona per secuDd. This itiukcs the 
CBcrent pass tbrongh the magnet of tbe instnunent at tbe other station nod 
T^ease its armacore, which springs np. Tbe detent acts instantly, makes 
tbe chock catch the printing shaft, and this lost raises the printing roller 
Bgalnat Ihe type-wheel, the letter is prlal«d, and the annatnre coming down, 
tbe printing abaft is nnconnected, and every part returns to its original posi- 
tion except tbe paper, wbicb has proceeded the distance of one letter 

Tbe dosing of the cnrrent at one station acts only on tbe magnet of the 
other station. This allows of the writing both ways at the same time. 
Generally tbe despatches travelling in opposite directions are Interwoven ; and 
also two difTeient letten may appear lo be, tbe one received and tbe other 
lent at the same moment] one, in fact, starts only after tbe other Is arrived 
and Che way is clear; bnt, each time tbe same letter is transmitted by both 
operators, tbe two machines act at the same matbemaCicai Instant. Two 
batleHea are erected, one at each station, and none at intermediate points of 
the road, and they are coimected with tbe Inetroments in a peculiar manner, 
which will be best understood by making a diagram. One pole of eocb 
battery is connected with tbe slides of the ineCmment, the other with the 
f^ond. The win of the line Is connected at each end, through coil No. I 
of tbe Ingtniment, with tbe upper portion of tbe shaft ; the lower portion Is 
connected, tbrongh coll No. 2, with tbe ground. When the keys of ImCh 
machines are at rest tbe cnrrent of both batteries la broken — all tbe con- 
necting wires and the lino are fi-ee ttom electricity. When a key is acted 
upon in New TorE, the corresponding sUde ralsee the arm ; this disconnecta 
one coil in New Tork and makes the current of one lialtery pass througb 
one coil in New York and through both coHs in Phihideiphia. Tbe power 
of the springs acting a^^'lnat the annataies Is so calculated as to overcome 
the magnet diminished by the current of one battery through two coils, but 
to be smaller than the magnet diminished only by one battery through one 
col!. Consequently tbe armaaire in Pttiladeiphia !a released, and a letter Is 
printed there, and that in New Tork is held in place. The explamLtion for 
telegraphing the other way is the lame. When Che sides of tbe same leller 
are raised at the tame time in both instruments, one coil of each is discon- 
nected ; but there Is the power of two batteries in the other coil of each ; and, 
OS a power of two batteries Chrougb one coil is equivalent to that of one 
throagh two colls, the result deacribod occois at both stations, and the letter 
is printed at both places in the some identical instant. 

A second manner of using the instrument is to place the batteries on the 
line as is nsual, and to arrange the anna so that they clear the currenta 
when theslidee come in contact with Ibem. With this plan, it is not possible 
lo telegraph both wayi at tbe same time. 

A third manner, which U liftTOrite with the inventor, and wbicb it is pro- 
10« 
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poaed to apply to the SniJinuhia Atlantic Talegraph, conalila in hATtng OBtj 
local cmrents, wblcb at tbe moment they are closed develop an Indnctloil 
current of Rreat Intensity that ihoota through the entire line. For this pur- 
pose a coll or coano wtre Is woond In three thicknesses aronnd a piece of 
son Iron of Uat than an inch fn diameter, and about ten inches In length. 
The local cnnent is made to pass Uirough It. Anotbw col) of fine win 
Is wonnd tiODud the firet, anil la connected with the cable and with the 
gioond, 

The manner of making the type-wbeelt Mart right le Ter; rimple. The 
operator stops the type-whed by depressing a small lever, which catcbes a 
pin so placed on the wheel that when stopped blank Is opposite the prlotliig 
roller. This lever Is thrown np by the printing roller, so that all the can 
the operator of the other station bad to take is to begin by a blank. 

Teeth of a slanting shape are cot on the side of the type-wheel, and each 
time the lever which carries the printing roller ii raised, a. projectloa an Its 
Bide enters between two teeth of the type-wheel, and make* It slide back- 
ward or forward as Qte case may be. The Awter letters an telegraphed the 
mon often this correction is made, and it troves lo effMlre that the vflwa- 
tlng springs doing the office of pendnlnms reqnin to be set with only a, very 
small degree of accuracy ; in fact, one may beat flfty and the other flfly-one 
wlthont any Inconvenience resnlting from the diffttresce. 

The number of cupe per hundred mQes nqolslte for working House's 
Telegraph ii two hundred; Morse's reqnlres fifty, and Hughes's only four to 
work both ways. A good opeiator can transmit two hnndrad letters a 
minute; tmt this Is the limit of human skill, and not that of the power of 
the instrument. An average writer can pen one hnndred and fifty letters 
per minute. Conseqnently, one may pUj on a key-bOHid or telegraph Uilr^ 
three per cent, fhster than he can write. 

Hughes's inatmment Is moved by a weight of Mventy-flve ponnds, de- 
scending two and a half feet In fifteen. This vreight Is raised now and then 
by pressing down a treadle. This winding np does not reqoln the stopping 
of the machine— an intermediate spring being so airafiged as to act diuing 
the time die weight l« raising. 

BON£LLI'8 ADTOGBAPmC TELEGBAFH. 

The antographlc tel^^ph of M. Bonelll, the Sardinian director of tele- 
graphs. Is attracting considerable attention on the continent, and bids tait 
to supersede many of the eiisting ayitems of tel^rapWc contnaonicatlon. 
Indeed, the acdou of this tdegrapb Is suflSclently wonderful, and Its advan- 
tages gnfflcienlly obvions, to give It a claim to poblic interest. It reproduces 
with the utmost exactitude any Inscription or design which may be traced 
upon the atrip of metalfied or conducting paper, which Is given to the 
sender of a message ; and this It does with such rapidity, that four times the 
number of words that can in any given time be transmitted by the osnal sys- 
tem, can, it is confidently asserted, he sent by this method. Many advan- 
tages beatdo that of rapidity are, moreover, to be derived from an unerring 
process of autographic reproduction. It is well known that the various sym- 
bols or ciphers, by means of wblcb aectecy Is ensured In confidential and 
important communicatlonB, an a constant soorce of error, owing to the 
neceasary Ignorance of the clerk who transmits the message with rc^^aid to 
the value and sigBlflcance of the signs employed. In a copying telegraph. 
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wlieTe tha ptocess la pnnily mechtnie&l, no aocli InconTenieiioe can oeenr, and 
■11 erron of DUmipnlatkni are etsUj ■.voided. The method employed bj If. 
Bonelll, Is to write the despatch, or draw the Bketch to be transmitted, on a 
met^lied or condnctlDt; paper In non-condnetlng ink. It is then placed oa 
the tiansmitting machine, and passed bj dock-wock oDder a number of Hat 
oondocting wires, ursnged in line like the teeth of a eorob. These condnd- 
log wires (there are sixtr In Bonaltl's autchlne) are insniated separately In a 
pittB-p«Rfaa cable, whldt Is atrelched betwerai the two places In conununica- 
tlon. At the other end, they are spread o«t In the ume comb form. Under 
tUs rec«lTlng comb is pagu<d, by means of ■faailar clod-work, a chemically 
prepared paper, the yellow color of which Is changed to green by the action 
of the magnetic cnrrents which pass brer the wires. When the wlra at the 
transmlttliig end ue pnsalng over the insolatliig ink, thej ot oonrse convey 
no UnU, and make no change In the rolor of the ncelrlnf^ paper. The mes- 
sage qipean, therefore, in yellow lettera on a green groand, the letters being 
eompoaed of Unee, the nearness of which depends on the distance between 
the wires. To accomplish the same thing with one wire. It is necessary to 
have the two macMnee mota In exact time with each other, and the point of 
the wire most pass neoessarflr over every portion of the written despatch, 
transmitting It point by point. By Bonelli's method, this ezadnsss of time 
woDld not be nqnlslte. 

THE ATLANTIC CABLS. 

The great sdantlfle evant of the year 18S8 was the snccssaftil snbmergenco 
of the Athmtic Telegraph Cable, and the temporary ttanimlsilon of messages 
between the Old Worid and the New. The malD fkcts pertaining to the his- 
tory of this important enterjniae are as follows : 

The telegraphic Seet, comprising tiie Niagara and the Agamemnon cany- 
iog the cable, with two attendant steam^gates, sailed from Qaeenstown, 
Ireland, on the ITth of July, 18SB, and united at the nmdaBOuM, bit. 33° 5' 
(ong. 33° 4(K W., on the SSih. On the socceeduig day, Jidy S9th, at 1 p. ■., 
lat. 52° S9', tong. 32° !n' W. the "tplitx" between the two ends of the oble 
was BocceesfUly made, and electrical signals passed perfectly through the 
whole length on board both ships. Depth of water ISSO fathoms. The dis- 
t«nce fh>m the entmice of Talentla harbor was e^bt hundred and thirteen 
r-"*'-"' miles; to the entrance of Trinity Bay. N. F., eight hundred and 
twenty-two nautical miles, and from there sixty miles to the telegraph house 
at the head of the Bay of Bolls, equal In all to eight hundred and eighty-two 
naadeal mllee. The Niagara had slzty-nlne mliea farther to nm than the 
Agamemnon. £ach ship had on board about eleyen handled nautical miles 
of cable. The Ibllotriug table pnseuti a condensed view of the Niagara's 
-voyage: 
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It wJUbeolMerTcdtlut ttM diManoM ran dnitaiK the Ove AtQ di?* «cm re- 
mariublr nnifbim, 149 mllM per day, and tbe ezceu of cable paid oat waa 
about 15 percent, more than tbe chip's record. Twice daring the progreMof 
the ihlp, ftvm aome nnezplalned ouiw, aignale failed to pan lietwiien tbon, 
viz., at T I-S r. M. Jol; a&, for an bonr, and AuKnst 2, (h>m 12^ 3^ a. h. to 
9.40 A. M. Bnt dorinf; all the remainder of the time lignali irere coiutaiUlj 
teraived; and at the last, the AKsmemnon, Angiut S, ilgnaliied the Nla^nn 
thai tbtj had paid oat lOlD miles of cable. The cable wai landed at Talen- 
tla Bay on Thursday, Angnit 5, and at 6 A. N. the ahon end waa carried into 
the telegraph hoiue, and a ationg cmnni of etectiidty t««etTcd throogh the 
whole cable from the other aide of the Atlantic. 

On the 6th of August, ■ meeaafEB of tbltty-one words was transmitted fh>m 
Ireland to Newfoundland in ihirty-flTe minutes, and on the 17th of August, 
the Queen of Great Britain transmitted a congratolBlory messaKe to the Pres- 
ident of the United States, espreuintt hec Joy at the completion of this 
g:reat hitamatlonal bond, to which Frestdent Duchatuui responded in th« 

After this the electrical condition of the win became daily tnoie faulty, and 
It was only with the gnatett difflcolty, and by constant repetition, that mes- 
aagee were tmumlttsd to Newfoaodland, although retain messajfea to Tal- 
eniia were. In almost every case, clear and distinct. The last IntelllglblB sig- 
nal received at either end of the llnewas on the 4ih of September; since which 
date the cable has remained practically Inoperative. We are, however. In- 
formed, that the electric cutrent is still unbroken, but that Its Indications are 
too feeble to admit of any application to telegraphic pnrpoees. The eledri- 
dOD-ln-cblef has arrived at the conclnslon that there are at least two serious 
AmIIs In the cable, one of them dating tram before the submrngence, and 
between SOD and 600 miles ftom Talentia; the other about 270 milea distant, 
and at the place where, owing to the sudden change In the depth of the sea, 
danger had always been apprehended ; that one or both of these (aula have 
been aggravated, if not made fUal, by the Intense currents used to overcome 
the difficulty, and that electrical tests Indicated, what was otherwise too prob- 
able, that at leaat the Agamemnon's ponton of the cable was In a very dam- 
aged state before it was submerged. 

In the preaent condition of the line, the great natural cnrrents of electTlcity, 
which are contlnnallv tiatenlDg the surface of the earth In various diiectloiis, 
act by their IndnctlTe effects npon the great length of cable snbmei^ed, and 
disturb the iteedles and i^alvuiometer* at both ends of the line to a consider- 
able degree. This nature and action, if properly obsnred and studied by 
means of the Atlantic Cable, would, no doubt, throw considerable light npon 
the phenomena of dinmal ma^elic variations, to account for which no sat- 
isfactory law has been proposed. On the night of Monday, the 6th of Sep- 
temlier, one of those extraordinary phenomena called magnetic stonns must 
have passed over the track of the cable ; for ttom balf-past eleven to half-past 
twelve, the reflecting galvanometer in connection with the line was moat vio- 
lently disturbed. The reBeciions were so rapid and violent that tt was only 
Dccailonaliy that the reflected ray of light could be distinguished npon the 
reading scale. 

The London TitMi, in commentlnii; on the present condition of the Atlan- 
tic Telegnqih enterprise, uses the following langnage: 

For the present, and as regards this particular cable, we ftcl ai people do 
about a tree languishing fhnn some Inscrutable disease, or a child that [dnea 



;.. Google 



HA.TintlL PHII.OS0PHT. ^ 117 

away, it CAnnot teH why. Wliat 1b the matter with It? Whereli the ptduT 
Wbat part ta hurt? Answer, there la none. In a small room on the Irish 
coaEt a bit of copper wire la fixed on the table or the wall, and knowlof; men 
are coaxing It to lell Eliem what haa happened a thoiuand miles off In the mid 
atiyss of the ocean. It> Titallty expiree, Its pnlaatfon growg weaker; it 
responds more and more ftebly to the tortnrea of sdence, and the very meang 
used ta roctse It Trom its stapor, draw on Ita constltnllan. In thoir urgency, 
the operators cut off their own hopes, and It )s now anspected that they hare 
done themaelree no amaU part of the mlscMef that they deplore. 'What is 
this but the old story of the genius, mallcloasly trae, keeping the very letter 
of his bond, doing mperhoman service, bot gone forever If a word or a 
mOToment be omitted ? There is too mnch reason to fbar that the affair is 
rednced to a post mortem e^iamtnatlon. Thera la a length of wire, bat bow 
long no man can say. It is, Indeed, almost the greateet wonder of the age, 
and, fairiy considered, beats even the Atlantic Telegraph Itself, should that 
ever be an existent fact, that onr men of scirace oan stand at one end of a 
fine copper wire and ash It how kinff It is. "Answer, wire, are yon 10 
miles long, ot 370, or S60, or 1,000, or even S.OOO? Wliat is the natnre of 
yonr tVaMnroorliijnry?" Witchcraft Itself cannot beat such dlvlnatioii. It 
is even some comfbrt to reflect, that, thon^ fbr the preset sdcnce does ns 
no good, yet it gains by oor fallnte, and thongh we do not yet obtain what 
we wont, WB know more. 

Since the deposition of tJie cable, si^ the London Iteta, a gnat variety of 
interesting experiments hare boen performed to show the kind of electricity 
beat snlted for working throngh the line, both in a perfect and imperfbct con- 
dition 1 and the resnlta which liavo been arrived at are botji osefol and Inter- 
esting. The high tension electricity ftom the Induced colls was fonnd to 
bum up and destroy a wire where a fault in tiia gntta-percha was made. The 
second experiment was made with discharges trom Henley's magneto-elec- 
tric ipachlne. This was fonnd to soffer a slight loss through the fanlt, but 
not to injure the wire at the point of egress in any way as long as negative 
dlacharges only were sent through. The direct battery currant, of great 
qnantity, bnt low tension electricity, was fbund to answer best, and to cause 
less ii\)ury to the cable, and to suffer lees loss throngh the fanlt; hut some 
copious currents of this low tensiou electricity are now imable to make tho 
cable show signs of activity even with the most delicate arrangement of Pro- 
ft!SBor Thomson's reflecting galvanometer. Hnch has been saM about this 
beantlftilly sensitive little Instromenl, yet but few know its nature or the advan- 
tages it poaseaseeoverother galvanometets in obeervlng very minute currents 
of electricity. It consists of a coll of very fine insulated wire, In the Interior 
of which is suspended a very small mirror of the finest microscopic glass, to 
the 1}ack of which are faslmed two mi^toetlc needles not more than a quar- 
ter of an inch In length. The two needles, with Uie rellectlng minor they 
bear, not weighing more than two gralna, are suspended by a single fibre of 
allk. When the Inacmment is in nie a ray of light is thrown np<Hi the mir- 
ror, and is reflected upon an index board. The very faintest cnirenls of elec- 
tricity are meaaored by these means; for the veiy fUnlest deflection of the 
needlee, caused by an almost imperceptible cnrrent of etectrid^ passing 
through the coil, of course, la very perceptible upon the index board by the 
motion of the reflected spot of light. 

The supposed difficulty of working through the cable, after It was sub- 
merged, irtiich wM K> mscli talked about, has tamed oat to be altogether a 
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mlsUke, tad thorafbre the Ugh teiuioii bidnctlon cofli, which wen mads b; 
tSi. WhItebODU, were not 011I7 wmMcuairibiU absolntalr hortAil and dan- 
gerooi — nnkM the irtiola koBth of the line WM perfertly liuolaled in ever; 
Inch of It! Tut length, which, of ooane, ft li fanpooUde to expect that any- 
Ahig made brhnnuui band! oMild be. TheteiatdinghiaDencei of induction 
which when M mDcfa ipoken of irttUe the cable wai tjlng at Rejbani, were 
probablj doe to ttie IndnctlTe hiiliiBiKM of one layw of the cable lying over 
another in the ooll; for m little haa it been experienced alnee tbe cable has 
been laid, that PrahMar Thomson think* if the line waa In fUr condition it 
could be worked throngh with aaw with a few baWiy cell* of Daniei'a con- 
Mant battery. 

That the wire ii ezpoied to a considoabla extent, in at least two placee, is 
well ascertained, and where a metallic surface through which currents of 
electricity an passing. Is exposed to water, oxidation takes place by the 
electrolytic decomposition of the water, and thna Che wlra most soon be 
eaten away. This may be In a great measure aTotded by transmitting all 
signals with n^iatiTe corienti, which would prerent the direct oxidation of 
the wire by electrolysis; but at the same time, acoording to the exp«rtments 
which hB*e been made, both by Profeuor Thomson and Mr. Henley, mi 
exposed wire la not entirely ttte ftom a species of deoomposition, even 
when negative cnrrenu alone am transmitted through It. It soon became 
encnitted with a Ilght-coloied snbstaiMe, the precise natnre of which Is not 
quite ascertained aa yet, but it If Mtpposed to be a comUnatlon of chloride of 
copper wlLb eome of tbe organic compoonds contained In the gnttat-percha. 
So, DO matter what may be the Itanlt of the preconcerted experiments at 
both termini of the wire, one thing cannot be doubted, vis., that, before per- 
manent, certain, and rapid telegraphic communication can bo secured 
between Earope and America, another cable most be laid. 

Thns, fbr the present, the cable must be considered a faUnie, at least as 
Tfcards lis paying and working properties. Nevertheless, in spite of all obsta- 
cles, the attempt has demonstrated the ease, and, indeed, ^most oertafiity, 
with which, under ordinarilj favorable drcumstanoes, a submarine cable 
across Uie Atlantic can always be laid ; and all tbe theories of the cross cur- 
rents which were to break the cable, tbe floats which were necessary to bnoy 
It up, and, above all, the Idea that it could nerer sink to the bottom, are set 
at test foterer. The cable has been laid, and has been worked through ; and 
realty, when we look for one moment at wliat that coil has had to nndei^, 
trom the day the first toUe of it was made np to the present time, it seems 
nothing less than marreUous how it has been submerged, and stUl more 
asioundtng that any signals ever came through it. On the very place where 
the splice was made, in the centre of the Atlantic, an air-bubble, almost the 
■lie of a coffee-bean, had to be cut oat. Bow many hnadreds of similar 
places might there liava been that were never seen 1 The defective centring 
of the copper conductor in its gutta-percha covering was also, no doubt, a 
source of many eeriotis faults; fbr the reason that the gutta-percha, being 
very thin In some parts, allows the powerftal electric currents from Che induc- 
tion coils to pierce it and touch tbe outside wires. Onoe this ftult, which 
Is tecbnlcally termed " blowing a bole " in a cable, takes place, such a loss 
of tbe signaling current ensues that the cable Is rendered nEelces, or a great 
angmentuClon of battery power is rendered necessary ; and when this last 
remedy is neorted to, the hole becomes larger and larger, until the water, 
gettiDg tieely to the wire, oxidates It away in a very short time. Such acd- 
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denU hftve fteqnentlf occoned in the cables between England nnd the 
Hag:ne, and tbere is not tba least donbt tbat there bid miaxy scores of inch 
baits Bionfc tbs Adantlc wire. A good deal of attention has lately beeu 
tamed to the qowtlon of rope-corered wire, and tbere Is now no donbt but 
that all flitms attempts to connect Europe with America will be made with 
cables bo constructed. At the same time it will not be sounds of hemp 
looselj thrown annmd the gutta-percha covered wiree that will make a ser- 
viceable cable; but rope-yams, bonnd In with the same flneneea as the wires 
are now twisted by the "closing machine." In tact, rope-coTcred wire 
wonid hare to be made by Glaw and Elliot, or Newall.Jast in tbe same 
manner, and on the same plan, as the wir»-coTered cables are now made by 
thos^ flrros. 

There it one dlfflcol^r which 'many snppose wtU hiBaeace the aaccesi of 
the deep (ea caUea In no slight d^ree — namely, the pressmv to which all 
cables must be sobjecled at great depths. Some peofde aie roffldently ID- 
informed to dtaj thai there Is any preeinre exerted by tbe water of tbe 
ocean at the bottom at alL Soch absurd bhmdos only arise th>m Ignorance 
of the diifetence between density and weight. It does not follow that, 
becanse water Is almost ineompreastble, It weighs nothing, no more than 
it foilowB that, became a block of granite is not elastic, It doe« not press 
upon the spot on which it rests. The pressure of the water at the bottom of 
tbe Atlantic aTeragee aboot two tons and a half to a square inch. It Is a 
simple matter of calcnlaUon to ascertain the (Kt. At snch a pressnre as this, 
wTOagbt biMS out be satorated with water like a sponge, and a block of it 
so saturated reqnires days for it lo ooze oat ag^n. 



At a recent meetln({ of the London Society of Civil En^neen, it waa men- 
tioned Bs a practical lllnstratlon of the facility with which light cables conid 
be laid, that, although the snbmarine telsfpvpb between Yaraa and tbe Cri- 
men was snbmerged under considerable difficnltles, and daring a storm, yet 
the actual length payed out was only 3 3-4 mCea in excess of tbe distance 
between those places, which was neariy 3S0 mllee. The depth of tbe Black 
Sea, where this cable whs laid, was aboat TO fatboou. The cable consisted, 
tbrooghout the greater portion of its length, Bfmply of No. 16 copper wire, 
covered with gutta-percha, uid wholly improtected. The shore ends had an 
iron sheatliing,' extending to a distance of ten miles IVom Tama, and of six 
miles fh>m the Crimea. Its insulation was perfect ; and It remained onin- 
jnred fbr twelve months, daring the time of the Knsalan war, notwlthsland- 
log the many violent stonns to which it was exposed In the Black Sea, until, 
dnring a storm of more than usual severity, it was broken on the 3th of De- 
cember, 1855. 

With reference to the best fbrm fbr a submarine cable. It had been proved 
that, when great depths had to be traversed, one of light spociflc gravity was 
to be preferred. Tbe condactor, which constitnted the weight to be carried, 
should, therefore, be as light as pos»Ible; and, to lasnre Its continalty. It 
sbonld be relieved from strain by the external coating. Tbe conductor, 
when of copper, had a spedflc gravity of II, the gutta-percha iasalator was 
nearly eqnat In weight to sea-water, and the iron external covering had a 
•peciflc gi«Tl^ of 7. Probably, alutninigm mlKht be snbstitnted fbr copper 
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in deep m« caUe«, wltb Kdnutage, h It mt neuly oqiul In condnctfiig 
power, and wu ool; onfrtiiint of the welghL The outer coTcring Bhoold be 
or hard material, so u to rosiat tbe longltitdliul Mnln darlnft the procca* of 
RDbmei^oK; but It ihonld add aa little •• potalble to the weight. It wai 
coiuklered that no material folflUel theee condltloD* m well aa loft iteel. 

Ithadbeenft>aDdthatthells:ht«ndheatortbeaan,tbeB;oeIUamoraftin- ' 
giu, and other subatancei and condUou, had tbe power of i«QdwliiK gatta- 
percha unflt for tbe insolatioii requited fttr the tranamlaaioa oT meaiagea by 
means of electiidty. SevBral apedmeni of gutta-percha, In a decared itale, 
were exhiUled ; and also a piece of copper wire, Are Ibet In length, eoroed 
with gnttA-percha, which waa atralned ontil it bralis; when the gutta-percha, 
owing to Iti partial eloatldtj, contracted, and left seren Inches of copper wire 
nncovered. A newlj'-inade totie of gutta-percha, under a atrain of 276 lbs., 
stretclied bom 14 laches to 24 Inchea hefoie breaking; bnC a ■imllai' lube, 
which had been exposed for abont Are years to the atmosphere, light, and 
heat of the snn, was so brittle as to be easllj' broken by the hand. . 

Tbe London Builder pnblishes the following ciuiong item of Inibmutioa 
tiearlng on the sabject of the duration of snbmailDe telegnph cables: 

"On euunlning a piece of Bobmarine csille cat itom tho end of the La 
Manche line, long in use, there were noticed an Indefinite series of mptnrea 
or solidiTislons, as If the wire had been chopped into morsels; or had been 
disinlegrated, nnder the InSnence of the electrical vlbraUoiis. Since, In the 
case of tbe traniatlaotlc cable, cuirenM positive and negative allematety are 
launched through It, snch a dlltutegratlon of the wire mnit be expected to 
come abont even more rapidly. The Act Uaelf is too mysteriona to be dls- 



From the report of a j<>lnt committee appointed on the part of the Bt^al 
Socie^ and Che BritUh Association to conilder the expedient^ of memorial- 
izing Gorenunent to mnew the system of magnetic obaervatloas f<Mm«ly 
carried on at varions colonial and foreign stations, bat now saspended, we 
derive tbe following lafonnation respecting the resoils thus for obtained 
fh>m tbe accnniiiiat«d observations made at the several observatories at 8l. 
Helena, Toroato, Hobaiton, and the Cape of Good Hope. In the first place, 
the committee report, that tbe mean stats of the several elements for each 
of the stations, nt reduced to a Bxed epoch, has l>een oblained with a precis- 
ion of which notbing prevloiuiy done has afforded any example — emolat- 
ing. In ttiis respect, the exactness of astronomical determloatioas, and com- 
petent to serve as a fixed point of departure, to the latest ages ; and this for 
each of the elements in question — the dip, tlie dedinaChm, and the inttmslty 
of the magnetic force. 

Secondly, that at each station tbe rate of regular progressive secular 
change. In all three of the eleioents above mentioued, ba« been ascertained, 
with a degree of precision which contrasts strong with tbe loose and inac- 
curate determinations of former times. 

Thirdly, that the laws of the dlnmal, eonnal, and other periodic fluctua- 
tions in tbe value of these elements, as exhibited at each station, have been 
established in a manner and with a decision to which nothing hitherto exe- 
cuted in, any branch of science, astronomy excepted. Is comparable; and 
tliat the results embodied in the extunlnaiion of tliese laws hare laid open 
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a view of m»gnotIc action bo ilngnlar, and so nttorly Dnexpeeced, m W 
Muonnt to the creatioii of a new department of sctenee, and a detection of a 
completely norel sjttaa of physical relations; for that. In the flrat place, 
the ByBtcmB of dlomal and annual magnetic changes have each been eopa- 
nted into-two perfectly dlittnct and physically independent sygtoms, — the 
one, at any panicolar Btatkm, holding iu conTBe acmrdlng to laws depend- 
ing solely on the Bnn'a hour-angle at the moment of obeerration, and hia 
meridian altitnde at dlflSrent seasonB, — the other, comprehending all those 
moTementa which, ander the name of magnetic slomu, or " irregular dle- 
tnrbancoB," have hitherto preaented the perpLezIng aspect of phenomena 
purely cBsna), capridoni in amount and In the panlcnlar occasions of their 
occQirence when regarded Btnf^y, has heen shown, by these discoseions, to 
be ButtJecl hi its totality to laws equally dednHe wl^ the others, thongh 
more dependent for their application on pecnliaritieB of local aitoatlon. As 
rq^aida the flnt of these flactnatioiiB, they flndit demonsttated: 

That the enn's legolar action on die magnetism of the ^be is determined 
1)7 a law of no small oomidexlty and intricacy, bnt which, newthelees, hM 
been traced with pi«dBion and eert^ty, and shown to be referable. In the 
flrst place, and fbr one of its arbitrary coefficients, to the geographical aitn- 
aUon of the place of observation with respect to a certain line or equator on 
the earth's snrfkce, which cannot yet be precisely traced for want of soffl- 
dently nomeroaa stations (bnt which seems to approach to the line of least 
inteuBl^, and is very fkr fh>m coinciding with the geographical eqaator), — 
and in the next, and Ibr Its other iufiuential cause, to the ftict of the sun's 
having north or south declination; so that the whole dlomsl change in any 
one of the elements, and at any station, is made up of two portions, one of 
which retains the same sign and a constant coeffldont »ll the year roand; 
the other changes sign, and varies in the valae of its coefflclent with the 
annual movement of the sun &om one side of the equator to the other. 

That, consequently, for a station on the magnetic equator (so defloedl, the 
■neon amount of diumal change Is nil, when taken over the whole year, but 
that on any particular day of the year it has a detennlnate magnitude, which 
passes through an annual periodicity, with opposite charactera in oppoella 
seasons. ' And that for a station In middle lalltndeB the mean diumal flnctn- 
ation is not nil, but such as, during every part of the year, to exhibit an east- 
erly deviacioD in the morning hours, and a westeriy in the evening boars, 
for stations north of the equator, and nee iwrsa for thosesonth of ft; bnt that 
the antonnt of this derlBtJon, or the amplltode of the diumal flnctnation, 
viu^es with the seasons, being exaggerated or partially counteracted by the 
altemate conspiring aud opposing inflnence of the sun's decltnalioii during 
the snmmer and winter seasons. 

As regards the Inegniar disturbances, though arbitrary and capridoos In . 
extent, and in the moments when tliey may be expected, indlTldually, tbii 
does not prevent thdr obeying, with great fidelity, the law of averages, when 
grouped iu masses, and treated separately ftt>m those of the fimner class. 
Bo handled they are found to conform. In their average effect, at each of the 
twen^-ftiiir hours of the day, and on each day of the year, to the very same 
rales, as regards the sun's ^ily and annual morement, wirh one remarkable 
point of difference, vli., that their honrs of maxima and minima are not 
Identical with those of the regular class, but that each particular station has, 
in this respect, its own pecnllar hours, onaiogous to what is called the "ostab- 
llahiaent"of aport in the theory of the tides. And that, in consequence, the 
11 
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snperpOMllion of Ihege two eyBtemB of dinmal fiactoaCion f^TM rise to a 
series of compound Tsriatloiis noalogoiu to tbe snperpo'lt'cii '>'' t*o undula- 
tions hnvin)! the same period, Init diSbnnt lunplltndes, and diffnent epochal 
times. And that, by attending to this principle, many of tbe mon complex 
phenomena, sucb ai that of a double maximiun and Oiintniiiin, irllh tiM 
occurrence of a nightly as well as a daily movement, an explained in a sat- 
fafBctoi? manner. 

The dlscosslon of tbe ob«er*Btkmi already aeeiBnnlaled has ftuther 
brought Into View, and. In tbe opinion of your committee fliHy eatatdislied, 
the existence of a tot ezlnordinary perlodlcltr In tha extent of flnctoation 
of all the mognetlo elementa, and In the amfditnde and frequency of their 
bTegalar movements espedally, which connects thmi directly wHh the phys- 
ical conatltutlon of the son, and with the periodical gretuz ot leas pranJence 
of spots on Its snifttce-^tbe maxima of the amount of fluctuation coiree- 
pondJng to themaxtoiB of the spots, and these afpdn witji those oCtheexhl- 
bltionB of the Aurora BoreaJIs, which spears also to be aalfject to the same 
law of periodicity ; a, law which, aa it doea not agree.with any of the olher- 
vrise known solar, Innar, or planetaiy periods, may be oonaldered as, SO to 
speak, personal to the sun itself. And thus we And ounelves landed in a 
system of coemlcal relations, in which both the son and the earth, and prob- 
ably the whole planelary Byalem, ace Implicated. 

That the eun acts in Influenciai; the earth's magnetism. In some otliw 
manner than by its heat, seems to be rendered very probable by several fea- 
tnreB of this inquiry ; and the Idea of a direct magnetic inflaence exterior to 
the earth, is corroborated by the dlscovei? of a mlnnte fluctuation in tbe 
magnetic elementB, having for ila pralod not the solar but tbe Innar d^, 
and, therefore, directly traceable to the action of the moon. The detection 
of this fluctuation by Mr. Ereil, ftom a discussion of the Prague observa- 
tions, has been conflmed by the evidence afibrded by those of onr colonial 
obaervalories, and appears (o be placed beyond all question Ijy the recent 
d«dactlon« trora the horizontal force and the declination extending over 
three yean of observation at the C^>e of Good Hope, which General Sabine 
has submitted for your committee's inspection, and in both which (he fluc- 
tnatioiu in question emerge in a very saOatactory manner, and one calcu- 
lated to give a high idea of tbe predslOB of which such detennlDations are 
Euiceptlble, when it is considered that the total amplitude of oBciUotioa due 
to tbiB cause in tbe dbrection of the Cape needle is only about W of angle. 

The conunttlea also quote the following extract t^om a communication 
addressed to them by Gen. Sabine, on the Importance of continuing the sys- 
tem of observations at the present time: 

"Recent observations in North America, discussed in tbe proceedings of 
the Royal Society for January tbe 7th, 1858, have made known that the gen- 
eral movement of translation of the isocUoai and Isogonic lines, which fhim 
the earliest obserratione have been progresBing from west to east, has within 
a few years reached its extreme eastern oscillation, and that the movement 
in the reverse direction has already commenced ; wo live, therefore, at an 
epoch in tbe history of terrestrial magnetism, which, we have rcaaon to 
believe, will be regwded hereafter — when theory shall have more advanced 
— as a highly important and critical epoch. The geographical position of 
the maximum force In the northern hemisphere appears lo have reached its 
extreme easleriy elongation, and Ihjm this time forth may be expected to 
move for many yeara to cume towards the meridian which it occupied in 
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Haller'a time, accompanied by a cMnapondlng dungs In the poatttone and 
fbrms of tbe laodTnamic, isoelinai, uhI ifoKOnlc llnca In North America; a 
cantflil deteniuiiatk>& of Ibe atwolnte volnea and present secular change of 
the three ekmenta at this critical tfaeonitlcal epoch, M itatiooB aitoated on 
«kber side of the American continent, and nearl; hi the geo);raphlcal 
ladtnde of the mmimnm of the foice, would ftimish, therefore, llata for 
poBteiily, of the ralae of wliich we may hare a rery hudequato appreciation 



At the last meeting of ihe Briiish Aseodotion, Hr. J. Dnmunond presented 
a new tiieor; t>t tenestrial mBgnetism, an outline of which he submitted (o 
tlie meetfaig fmr '57. (See AnoD^ficlentlBcDbcoTecT'lSse, page 370.) The 
Amdamenlal piindples of this theory are aa follows ; Assnining tlie prevail- 
ing idea regBidlng; the early condition and present stale of the globe, liz., 
that It has cooked down Droin a stale of floldlty, and now consists of a solid 
oust iacioshtg a mt^len nudeos — the anthm' assumed also that the son, 
nuxm, and other pUoeCary bodka, must exert the same influence upon the 
iudosed flnld which they exert npon the snrlkce ocean In producing tin 
tldce, — that, craueqnenUy, a system of internal tides must be occasioned 
■imnlCaseonsly with the exUmai tides. Furtber, accepting Iho theory of 
Gauss, that the entire matter of the globe is magnetic, he concluded that 
dH passage of these Internal waves must occasion cort«spanding changes 
in the position of the noodle ; and, reasoning fhim these premises, he arrived 
U the following conclusions In regard to the changes in position which the 
needle ought to undergo. A declination needle at any station, resting on 
the line of the ma|>notic meridian, ought, upon one of the internal wares 
oomii^ tkom the eastward, to make anexcorsiou to meet it; as the crest of the 
wave approaches the station of observation, the needle ought to return with 
It; and when it comes immediately beneath the point of observation, the 
peedle ought to coincide again with the meridian. As the wave proceeds 
westward, the needle ought lo follow it, making a weaterly excursion equal 
to the easteriy ; and as the wave passes farther weat, and its Influence over 
the needle thereby declines, the latter ought slowly to return again to tha 
meredlsn. A^^ain, an Inclination needle ought to begin slowly to dip as the 
oest of tlie wave approaches the station of observation, reaching its maxi- 
mum whan the wave is immediately beneath it, and slowly rising to its 
fbrmer position as the wave passes easterly; and the intensity, as indicated 
by tlie oadllatlag needle, ought to Increase as the crest of the wave ap- 
proaches the station, reaching its maidiuam when It is Immediately beneath 
1^ and decreasing gradually as the wave proceeds to the westward, — the max- 
imum at Intensl^ thus oolnddlng with the ma^imnm of Inclination. The 
results of observation, Hr. Drummond stated, harmonize completely with 
the condiUoDS of the theory. 

INFLUENCE OF HAGNEHSM OVER CHEMICAL ACITON. 
The fbllowing Inquiry, by Ifr. H. F. Baxter, originated In an endeavor to 
ascertain whether Magnetitm possessed any Influence over Orijanic Porrea; 
and the kind of experlmenls that were undertaken for the purpose of solving 
this ipiestlon, was that of submitting seeds during vegetation to the Influence 
of magnetlam. These exp«jments, however, having failed to give any 
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dofinite or doddod renilt, Mr. Baxter wu ultimatelj, md periiapt nUsnllj, 
led to uk the qnoftlon — Doa magatlUm pDtteti any v^lMnei onr dieaaad 
action t The (olntlon of this qoestton appeared to be almoat a necesui; 
pral[iiiiiuu7 Blep to the contjnnalion of Hr. Baxter's original Inquiry. 

The aothor'* Investlgatioiu will bo fonnd detailed In the EUabuT^ Nat 
PKOMOpIiiail Jimntol, No. 10. The fOUowlnit we the genend. condtukuw 
deduced Horn his InTcatlgatlona: 

1. That JUagnelum (In its sialic or quiescent condition), does not excite or 
originaU chemieai action. 

Z. Tll&t when aubstauces wtdergoiitg chemical action are labmitted to the 
iijfbienct of magnetlim {In Its ttatic or qotescent condition) at) inersose in tlie 
thanical mlioii is observed ; bnt that, 

3. Under certain conditions <lurnig chwnlcal action, tlie inflnmice of mag- 
netism is soch as (9 indicate a direeliiit InQoence over chemical actionj this 
InSnence bdng shown bj a roCatorir motion of the Anld around the pole of the 
magnet. 

4. Thatltisnot MceesaiTfortliepiodnclloDoriidB roMorymutiaitbUtlM 
■olnllon Bhoold act chemlodi; tfpmt the Iron bar tOrmti^ tlte pole; for, if tlia 
pole be snrronnded by a metal ring, the mtation occurs, provided the solstioD 
is capable of actins AtmcaSt/ upon this metal ring. 

5. That the injIueMa of Ike majiut, as waU as the txiHeaee of the dtaniad 
dcliim, and Its ew rti i w a h' iiB, are essential fbr theprodaction of ttiis nildtiim; 

•n Is dependent upon thejules of tlie ma^ 



DOES MAGirenSM nrFLUENCE TEGETATIOm 

Hr. H. F. Baxter states tliat the results of bis inqalrr Into tills snbject are 
n^atlTe ; that Is, do positive evidence has been obtained to show that Magne- 
tism oltherdoesordoesnottaflnence vogeiatloQ. Alter noticing the oplniooa 
of Becqoerel, Dutrochet, and Wartmann, the author says : — "As It may ba 
eonsidt^^ a law In vegetable phjsioli^j that all plants have a tendency, 
during the gennloatlon of their seeds, to develop in [wo diametrically oppo- 
site directions (the root and the stem), the qaestlon arose — Hlght not thlt 
direction be inflnonced or connteracted by subrallting the seedB whilst genni. 
naUng to the Influence of magnetic force?" Accordingly, a series of exper- 
iments were andertaken by the antbor, wlilch are classed under two prlndpal 
heads : Ist, Those in which the line of magnetic force was directed ptrpf- 
Hcttiarly to the phmts; and 3d, In which the lino of force WBa directed 
trimmertely to the plants. The author gave details of the experiments, 
which were varied and multiplied. No definite conclnalona, however, could 
be drawn ftom them relative to the eflbcts of magnetism. — Practedingi qfAt 
BotaBicai aodetg af £Jinh»-^A. 

UAONBTIC DI8CEEPANCIE8. 
At Point Barrow, the ultima thule or north capo of the American continent, 
between Macfacnzio'a Biver and Betuing's Straits, the British relief ship 
Plover waited for Sir John Franklin — wailed and hoped for two long years, 
fii>m the sommer of 18^ to the summer of 1834, wiien hops failed, and 
her crew come home. During those two long, dreary, solid winter nights. 
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Capt. Maenire siid hie officers amoEed IhemselTea witli obserrlng and 
recortllng for Berenteen montba unreoiinii^ly tbe hourly variatlonB of ttia 
DMdle and (he shiftiDK scenery of tbe AororK. Tbelr obeervator; was the 
■and of the chore with a dome of Ice iUbe lined with leal-skiii fur. Their 
iuaUrameiita had come ft«m Woolwieh; their obserratlons iret« as Bkilhil 
and exact ae those «f their Miow oUcen at Toroato, and their resnits have 
been reduced, imder the eje t>f Uie same master-mind In London, M^jor- 
Gmeral Sabtne, tbe higheat asthoil^ llTlng in this particular branch of 
science. To the astonishment of all, these obserratlons at Polat Barrow 
have tmnedont to be is some respects the direct tevene of diose at Toronto. 
While the rtgidar solar dedinstion of the naedle follows the same law, the 
needle bending furthest to the east and wMt at fits same hours of the day at 
both places, the dinlurbaru^e dinma] variation at the one Is jnst the opposite 
of what it is at the other — the west of one agraee with the east of the otlier, 
and the east of the one with the west of the other,— a dlffetsnco (he more 
remarkable,Blnce,atbolh places, there can i>e no doubt that the sun's heat is 
the canse of the distorbance of the needle. At the same time the auroral 
exhibitions keep time with the magnetic distnrbances. Oatofone thonsand 
■CTCn hondred and eighty-eight hourly otMervallons In three months of 
1852-53, four Jrandred and sixty-one showed an anrora; and out of one 
thousand eight hundred and thirty-seven tti the corresponding quarter of 
the following year, six hundred and sixleen cshtbltiona of (he anrora took 
place. Six days out of aeren, dnring these six months of night, the auroral 
light replaced tbe slin light. For the first time, then, In the annals of me- 
teorological Bclejco, the apparitions of this polar spectre have been studied 
steadily and long enough to Sx them to the different hours of the solar day, 
and it is found that not a single record of Chclr appearance was made 
between eleven o'clock in the morning and three in the afternoon, whereas 
ooo hnodrod and two are recorded at one o'clock at night. From this, their 
favorite hour, their vlsitfl regalarly deerease in narober until midday, and 
incmtsA as r^nlarly through aJl tbe evening hours up to midnight. But 
(his beautiful cycle of iilnniinatuin for those polar wastes leaves us in total 
darkness as lo its hidden cause. And, to make perplexing coqjecturce more 
perpleiced, there ieeme to be a law of agreement between the fivqucncy of 
the auroras and the dismrbaooes of the needle toward tbe west, but not 



ON THE INTESsnT OP THE TEBBESTRTAI. MAGNETIC FORCE. 

Hr. J. DramtuoQd, tn a eoinraitnleatlon to tbe BrtUsh Association, ]a'>8, 
stated that, hi comparing the observatlonB of dip with those of intensity, he 
liRd found some ^jtomalomi results, of which the fallowing is an example. 
InthedlnniHlvariatlon thedipisat arai^mimi abouteA.M.,atamaximnm 
aboDt 11 A. M., after which It deovasos to a nlnlmam a^hi about 2 f. h. 
Turning; now to the intensity, tbe majrimimi is fbnnd to occur about 8 a, m., 
and the mlnbnimi about II a. x.. after which It again Increases, reaching a 
maKlmnm in the afternoon. From these fbcts, then, it would appear that, 
while the esrth exerts a greater attracting power over the needle about 11a.m., 
than ^ther before that hour or after it, the intensity o( the force by which 
this fg accomplished is then at its minimum. In other words, we arc driven 
to the conclusion, that the earth exerts a greater attracting power by a mini- 
mum of fo(«e tban by Bmaximam,'~aconclnsIOD entirely at variance with 
11" 
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■U our knowIed|;e of tho majpietlc ftiTM. Tbia uiOTDfttoo* tmoU the anthor 
tTnc«d 10 tho aasumptioD l^y'sn'g at the fbnndatlon of the present theor; of 
the Intensit]', vli., thai the tenwtrUl force li exerted In the directiOD of tbe 
dip ; and tram an analyili of the phenomena of tho dip he uriTed at the 
IblloirtnKlxn: — 1- ThMthe true d)i«ction In which the earth's force b ex- 
erted It in the radial line of ib centre, at least «o within certain limite, the 
earth being a spheroid and iMt a ephere. S. That the force being at all 
polnta upon the eartb'i inrftca exertad In tbe radial line of lla centre, and 
the Tlbratfoiu of a borbontal needle b«dng therefore, at all statlona, nuule at 
rlfcht anglea to the dtaeetlon of the force, their namber at any two or mora- 
Btatloiu in ilmllar Umei, or at dmi«nt pulodi In almilar dmea, indicaiee 
exactlr the ratio of the force at each UMlon and at each period. 

ON IXCOBESCENCR PBODCCED BT THE AUBORA. 

Hr. T. K. Robinson, of Annagb, In a letter to the Phil. Magazine, wrltea aj 
foUowi : On the occasion of an aurora of more than average brlghmess, on 
the I4tb of March, 1838, 1 availed myielf of the opportunity lo uj whether 
tbli light was rich In those highly refrangible rays which produce flaoreeceace, 
and which am so abundant In the light of the electric dlschartcea ; and I 
found it to be BO. A drop of desnlphate of quinine on a porcelain tablet 
seemed like a luminous patch on a fUnt groncd ; and ciystals of placino- 
, cyanide of potaBslom were so bright, tliat the label oa tho tube which con- 
tained them (and which by lamplight could not be distinguished ftem the 
salt at a Hitle dlBtaoceJ aeoaed almost black by contrast. Tbese effects were 
so sbong. In relation to the actual intensity of tike light, that they appear to 
afford an additional evidenoe of the electric origin of the phenoiueaon. 

BELAnONS OF HATTEB AfiD FOBCK. 

The late Dr. Samael Brown, of Ediobiirgh, whose edenlifle essays hava 
recently been published, was one of the boldest and most orlf^ai thinkers 
among the sdentlsts of the present century. His epecnlations roncemlng 
nltimale couuectlon of matter and fbrce, as embodied In the following parft- 
graph, are especially worthy of notice. 

" A particle," he says, " Is a molecular nucleus, surrounded by Ave polar 
spheres of force ; the firal, that of repulsion, which Is never overT»ssed In tbe 
chemical, any more than the first repulsive sphere of the sun Is lu the astro- 
nomical, opcrotioiia of naturej tbe second, that of proper chemical affinity; 
the third, that of repnlaiou, which hinders tbe compression of a solid body 
bysnrroundlngforces; the fourth, the attractive sphere of BoUdlfijrmlty ; and 
the Qfth, the repulsive sphere of gaslformlty. It is called a molecular nucieni 
to distinguish (h>m both the point of infinite repulsion defined by Boscovlch, 
and tbe solid ouclens of Sewton. and to indlcsie that the chemist has no mora 
to do with what la within bis ultimate atonu than tlie astronomer with what 
la within bis stars. Nor Is it meant that Uieraarenomorethauflvesphereaof 
force ; bat only that the chemical atomidan, contemplating matter nader tha 
conditions of gaalformlty, liquidity, solidity, and chemical combination, baa 
to consider these five alone. A particle of hydrogen, revolving like a planet 
ronnd oxynien on their ontermoat spboiea of repulsion, produces the smallect 
mass of these gases diffused by Dalian's law In tbe ratio of particle to par- 
ticle; revolving round oiygen on tho second outermost spheres of rcpulsloii, 
they ibonld produce tlie eiiMllett mass of an tualogons solldlform snbstanca, 
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irliJcb,howerer,cannotexiEE, iDBSniachu if the mutaal repulsion of oxygen 
to oxygen, and hydrogen to hydrogen, In coaligDous molecaien, could be so 
f&T constrained as to admit of Buch compoeltioD, there were no opponent 
fbrce to hinder their compreBsioD into the more inliniale nnioii of chemical 
combination. And, lasdy, a particle of hydrogen rerolTing round an oxy- 
gen on their third antermo8t(i.«. innermoaDBpherea of repulsion, prodacea« 
piirticle of the componnd water." 

Speaking of Sir Isaac Newton's theory of chenistiy, foooded on some 
Aicta in astronomj. Dr. Brown Bays : 

" The master of astronomy and the creator of optica, he does not appear to 
bare done anytUng for concrete cjiemietcy, his laborsioiy notwithstanding; 
always Baring and excepting his coiijectare that the dUmand was combusti- 
ble becBose It is a strong refracuw — a prosperous gness wMch It Is cnstomary 
to extol as sagadoas, in spite of the notorioos Siet that there ore stronger 
reftactora than that ciyBtalline carbon, which are not combustible a wbiL Its 
comhustlbill^ has no comiection with its reftadlTe powo', In Act; and, 
though tbe hypotheels was not atrociously laconsequent when it was made, 
it is aa ridlcnlong aa Oic^ctil to admire It now. U was joat one of those 
conntlesB little strokee of fortune which on constantly bcAlllng the man of 
genios and indos^. In the game of discovery, long and diffiaalt thoagh it 
Is, Natnie always gives her i<» r "" g loaded dice, because she will have him 
win the day. But Isaac Newton has almost become the mythical man or 
demigod of Britisb science, owing partly to the assault of Yoltalre, partly 
U the lofty rhymes of Thomson, partly to tbe claagraixu ctoquence of QmI- 
mers, yet chiefly, and all but entirely, to the oTerwhelmlng conceptions wUh 
which hlB TGry name amazes the mind ; and one of tlM eomequeiices la, that 
all sorts of trampery stmlea about falling apples, as well as «ve>7 kind of 
encomlnro, maybe heaped with impunity on tbe Adanteam sbouMen of' the 
fncomporable Hr, Newton,' now that tbe shade is dlTluiied. If n^ Hiti ioauia 
is to be written on tbe tomb of the volgar dead, alter all, what shall men 
not say or sing. If so please their nncmwned nu^eeliei, at the shrines at the 
Ijnmortals .' *' 

LIGHT AND ELECTEICITT. 

_ The evidences coimectlng electrldly and mognetigin, as (breee, with the 
Bun, and other bodies of oar system, are, of course, diflWenl and inferior to 
those which establish the lelalioos of light. Tet Chey are now continually 
beaxnnlng more unmerous and significant. Whoever baa seen the star of pore 
and intense light wblch bursts forth on the approach of tbe cbarMol points 
completing the drcnllof a voltaic battery, or thejlomfD/ ZiffSt thence poured 
by reflection over wide and distant spaces, cannot but suspect that the new 
"fountain" thus opened to the eyes of men (and certainly not destined to 
remain an idle and valneless gift of sdence) may be tEe same In source and 
qnalltlea as that bigher fountain which diffuses light and heat over the whole 
planetary system. Sir J. Herachel, wbo ever makes Ms h^hest speculations 
subordinate to cantioua indnction, baa assigned strong reosona for believing 
the ann to be in a permanently excited electrical state. Ueanwhile the moon 
also has been found, by delicate observations aod averages carefully collected, 
to exercise a magnetic influence on the earth, — the needle expressing to hu- 
man eye cert^n small varia^ons which strictly correspond with tbe Innat 
hotir tatfe. The fkct hM In peraUar tetereat la mdleatlnz, and tbis not 
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Tasnel^, n almllai inflaenee throoxliout the wtiole planetaiy BjBtcm, and 
possibly for beyond. The m*KD^>>^ conditions uid changes of the earth 
Itsclt como inlo direct Isstimoay hsre; so geneial and Bij-ictly coincident over 
Its sarf&ce, as to Klre u aMuraace tlutC the total glolw Is in a defluUe ma^ 
nctic state; and capable, throngh this state, of aflbctliif; other worlds, aa 
well as the little needle whlcb mao make* his todex here of tlite mysterious 
force. — Edinburgh Bevittii. 

OM THE NATDEE 



The foUowtai; p^ar, on tlie abora i^l^ect, hj ProTeMor John W. Dreper, 
If paMlshed in the L. E. t D. PbU. IfogulBe, VtA. XT., p^eSO: 

Amoiig the reoent pabUcadons oa photcM^hembiry, there is one by Pro- 
(dssot Dere, on the Electric Ught (PbU. Hag., Nor., 1637}, which wilidonbt- 
leM attract the atteotion of those IntareMed in that branch of science. Ex- 
amination by tlie prism, and by aJworbiDg and reflectlnii; colored bodies, 
had! him to (he condnsion that It is necessary to consider Che luminoiu ap- 
peanuKOBs ha*tiif;twodlstletBomrcei: — Fint, the Ignition or Incandeecence 
of tlie matetial poiticlee bodUy paasini; In tiu course of the discharge; sec- 
ondly, tike proper electrical light itaeif. As respects the first, he lUnstratea 
ft! method of Inoeaae from low to bisfa temperotnres by supposing « 
Mtaen to be withdrawn trom the red end of the spectrum Chroiieh the col- 
ored spocM successively towards tfae violeti and ttiat of tlie Utter ftt>m the 
bbalsh brash to tiie bright Leyden sparks, by a Ulce soeen drawn trom the 
vMet towatds tlte red. 

The tnie electric light exhibits ^opertiet RseoibUag those observed in 
•etnal comboatkuu, as though then was an oxidation of a portion of the 
tranilated matter when the sparit is takes In air. Tlie order of emotion of 
raji In this inatanoe lu^peos to be ttie some as In (he second iUostration of 
fiofbssor Dove, that Is, flvm the violet to the nd. There are certain facta 
connected with these appearances of color wliich are not generally known, 
and deserve to be pointed oat. 

In the Philosophical Hagaiine (February, 1848], I showed, experimentally, 
that there Is a relation betweea the color of a flame and the energy with 
which the comboatioa giving rise to U is going (m. Tbe tnoie vigorons and 
compteUtheccnnbuMiDu, the h^herOierafrBnglbUi^of the light Aflame 
bumingin tU.DUMt tardy ssd mstrtcted way emili lays that are red; bat 
bnrntag In IM most complete and aflbctive maniter, rstys that are vlolM. In 
IntermedlMe states of eombostloii, tbe intermediate colors ate evolved in 
tbeir proper order of rafhuiglbiHty- 

Tlie tame of a candle or lamp oonsista of a s«tles of ooncentilc Inminons 
•bells, inrromiding a centcal dark core. . These shells shine wtth different 
colon, the Innermoat one Immediatdj in eontact with tlie dork core being 
red, and having a temperature of CT?" F. Upon tills. In their proper order 
of nftangiblUty, arc sbella, the light of which is orange, yellow, green, blue, 
indigo, violet. When we look upon socta a flame, the rays Issuing ftom all 
tbe oolored stcata ate received by the eye at once, and impieei oe with the 
sensation of white Uji^l. 

The differently colored shells, of which a fiooie thns consists, may bo 
easily parted ont fhim one another, and demonstrated bj a prism. Tbelr 
oanse la tbe slowerntte at which eMnbasdoa ooonn M points men and more 
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towards the Interior. On the ontaide, which we may mj Is In contact wltli 
the air, the combnation 1b most Tlgonmi tmd complete, and hence the light 
there emitted in violet ; bal in the moat interior portion of the shining ahfill, 
resting upon the dark combostlllls matter, the almoBpherlc air can hardly 
penetrate, or, rather, Ita oxygen Is exhanated and consumed. Between the 
exterior and Interior smtvx, the burning i» going on with an activity /Ma- 
Btantly declining, because the InlmpeneCration orsnpidy or oxygen ll gradu- 
ally less and less- 
Bat, besides this coUectlon of colored shells, constituting what may b« 
termed the actual flame, there Is another region exterior thereto, tnd to h« 
distinguished both In Its chemical nature and In Its optical relations. Chem- 
ically, it conslBts of the products of combnstioa and of the unborat resldne 
of the air, that Is to say, carbonic add, stecun, and nitrogen. Th«ae are all 
the time escaping oat of the tme flame, and envelop It as an exterior cone 
or cloak. Optically, this pcnUon differs firom the true Bsme In the dtcnm- 
staoce, that it Is shining as an locaodesc«nt. Ignited, bat not a burning body. 
For physiological reasons, Into the detail of which it la not necessary here 
to go, the tint of this exterior cloak seems to be a monochromaUc yellow. 
That, however, is, to a considcntble degree, a decq>tloni prismatic examina- 
tion proving that all the other colors are present, and tbat the ydlow metdy 
exceeds the rest In force and intensity. 

A flame thos far may be consldet«d as oflbriog tliree regions : —Jtnt, tt 
centTB] DncleuB which is not Inminous, and consists of combustible t^iot; 
secondly, an intermediate portion, the true flame, arising ftom the reaction 
of the air and the combustible vapor, and being composed of a succession of 
saperposed shells, the Interior belag red, the exterior violet, and the inter- 
vening ones colored in tlie proper order of refVuigiblilty ; the cause of this 
difference of color being the declining activity with which the combustion 
goes on deeper and deeper ia the flame. Am to temperatore, the innef 
red shell cannot be less than 9^7° F., and the exterior violet one probably 
mote than 3900° F. Thirdly, an envelap consisting of the products of com- 
bustion, exterior to the true flame, shining simply as an incandesceat body, 
and its light for the most part overpowered by the brighter p«»tion witiiln. 

By Ibe aid of the facts thus presented, we cao easily explain the natnin 
of the other regional divisions, dlBtlngalehable In such a flame. Tiiere mast 
be a bine portion below j Une, because It consists of the most reftanglble 
rays, which issue forth in abandance, for there the exterior sir la moat copi- 
oosly and pertbctly applied. At the upper end of the flame, particularly If 
the nick be long and the supply of comboatlble matter abundant, the light 
omitted Is led ; for the products of combustion ascen<£ng past that part, make 
it difflcalc for the exterior air lo get access. 

Upon these principles we may ahKi predict what color a flame wlU have 
when we vaiy the circumgtancea of ita boming. Tallow or wax, at temper- 
atures greatly beneath thehr nsnalty imdorstood point of combustion, oxidize 
with a pale violet phosphoi«sceat light, qaite perceptible, nevertheless, in a 
dark room ; and here the light is violet, for the supply of combustible mat- 
ter Is small, and that of the ^ abundaiiL The oxidation la therefore thor- 
ough and prompt. For a like reason, sulphur, as we commonly see, bums 
blue; but if apiece of it Is tlirowu into nitrate of potash Ignited In a crncli 
ble, the light yidded Is of Intolerable brilliancy, and absolately v/bite. lis 
whiteness does not depraid upon the physiological fact, that any color, IJ 
It be Intensely brilliant, will sewn white to tlte eye; bat It is optloaUy white, 
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M tB proved by iniimatlc ezamlnatlon, when all the colon ue perceptible. 
And the reosoa of thii la, thu at tlie Ugh tempentuTe to which iho sulphur 
U exposed. It TolatlllzeB futer tluui the nltraM of pouah and olr togethur cun 
oxidiM it, and off^ evuy IntarmedlAle rate of combiutlon, and emli^ ni3-« 
of everj reftangiblll^. 

Id like moDner it ma? be ahowa that cartxMite oxide most bum with a bluo 
flame, »ul cyanogen with a red. We can also foresee what miut be tbo 
optical resale of resorting to nnusnal methods of combustion, as when wo 
throw into the interior of ■ flame a jet of alt Oran a blowpipe. In this case 
we destroy the red and orange strata, replacing them by bluer colore. Ex- 
sminlog aoeh a blowpipe cone by the prism, we have a beanCifttl demonstra!- 
Uon that soch has acttully taken place. 

Then ia one of these special coses which deserves aueotire conaidentkin 
io connection with the appearance of the electric light ; it ia the production 
of Fraunbororian lines, when things hare been airanged In such a way that 
an incomUutible material li present In the lAbstance to he burnt. This 
state is perfbdly repnaenicd In the case of cyanogen, which contains more 
than half Its weight of Uicombostible nitn^en, Wlien ttie peach-dbiored 
nncleus of the cyuK^^n ftame Is inopeiiy examined, it yields a series of 
daA iinei and spaces exceeding hi number and strength those of the aun- 
llgbt itself. Tbeee fixed lines are the representatives «f dark ■bella, super- 
posed among the shining ones with deflnlte periodicity. In anch a cyanogen 
flame they bear no relation to the Inimlng of the cailion, bnl mnat be Utrib- 
nted to the disengagement of the nltn^n. 

In other cas«« dark lines are replaced by bright ones, aa hi the well-known 
instance of the electric spark Iwtween metallic iBrthces. The occurrence of 
lines, whether bright ch: dark, is benee connected with the cliemlcal nature 
of the substance producing the flame. For this reason thay merit a macli 
morocriticalexaminatlon tbaaliaa yet been givm them; for by their aid we 
may be able to ascertain points of great interest In other departmenta ot 
■cience. Thns, if we are ever able to acquire certain knowledge respecting 
the physical state of the aun and other stars. It will be by an examination 
of the light they emit. Even at present, by the aid of the tew fhcts befbre 
ns, we can see our w^ pretty dearly to cwtaln conchnlons respectbig the 
snn. For, since snbstanees wliich are incandescent, or in the Ignited state 
througli tba accumulation of heat In them, show nn fixed ilnea, their pris- 
matic spectrum being nDlnlermpted ftom end to eod. It Would appear to 
follow that the Inmlnons condition of oar soo, whose light contains fixed 
lines, cannot be referred to such Incandescence or ignition. At varions tbnca 
those who have studied this snttject have offered different hypotheses; one 
regarding the snn as a solid or perhaps liquid mass In a condition of Igni- 
tion; anotherconalduing thelighttobeelectrlcal; a third supposing It to bo 
the seat of a fierce combustion. Of snch hypolheaes we liave given reason 
fur declining the first. Frlamatle analysis, which demonstiates no resem- 
blance between the light of the ann and that of any form or clecok dis- 
charges with which we are ihmiUar, enables ns in like manner to i^ect the 
second; and npon the whole, thcts seem most strongly to prepossess us In 
fkvor of the third. In artificial comboatlona almllar fixed lines being obaerrcd. 
If soch is to be regarded as the physical condition of the sun, we can no 
longer contemplate it as an Immense mass, slowly and tnnqallly cooUnt; in 
the lapse of countless centuries by radiation into space, as so many conslder- 
atlgns drawn from other Inanches of science liave hitherto led ns to suppose ; 
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but It miiBt be regBTded m the sent of chemical changes goinf; on apon a 
prodigious scale, and with inconcrivable energy. If the lair designsud 
above, thftt the more eoergetically the chemical action in comboBtion the 
more refl-anfcible the emitted light, be tranelated Into the conceptions o( the 
nndnlatory theory. It not only puts us in posseaslon of a distinct idea of the 
manner in which the combuative anion of bodlee la accomplished, the qui<^- 
neB3 of TibratloD increasing with the chemical enei^, but it ^ao enables ns 
to transfer for the use of chemistry some of the most Intereatlng numerical 
determinations of optica. 

OPTICAL PB0FEBTIE8 07 FH08PH0BUB. 

At the last meeting of the Britteh Aseoclatlon, Dr. Gladstone read a com- 
mnnlcation IVom himself and Rev. T. Dale, on some optical properties of 
phosphorus. He said that phosphorus was biown to be highly refractive and 
disftisive. Its lefVactlte Index had been determined ai3'125orS-224, annm- 
ber scarcely exceeded by thatof diamond or cbiomateof lead. This determi- 
nation was made without reference to temperature, and was that part of ttio 
spectrum measured indicated. Their own experiments produced nnmbers 
which showed not merely a very high reftactive power, but an amount of dls- 
fiislon unknown Id any othersntistanM. The disftisive power was nearly twice 
that of bl-solphlde of carbon, and largely exceeded that of even oil of cas- 
sia; its only riva] waa that assigned to cbromate of load, but some doabt 
Boemed to rest on that determination. The determinations of the dlsftislon 
of phospboms, made by pertons experimenting, bad indicated on amount 
scarcely exceeding that of bi-snlphate of carbon; bnt a difBculty attending 
the examination of phosphorus woold snSdenCly explain this. Phosphorus 
in a hqnid condition had apparently never been examined, as difficulties had 
arisen ft-om its inflammability, and ftvm the action on cement. An exami- 
nation of the properties of liquid phosphorus showed a considerable dimi- 
nution of both the refracHve and the disfuslye power, it not being in direct 
mtio with the dlminntiou of deilsity. Liquid phosphorus exhibits a greater 
amount of seusitiveness than had been observed in any other substance, 
and It was evidently gi«ater at the high thait at the low temperatures. The 
effect of temperature on disfOsian could not be accurately deteimined. A 
saturated solution of phosphorus in bi-aulphide of carbon was almost as 
refractive and disAisive as melted phosphorus itself. There was a certain 
want of clearness in phosphorus which prevented the lines being distin- 
guished without great difflcalty, which did not arise from any opacity, or 
lh>m the crystalline character of solid phosphorus, or from unmeltcd pieces 
floating about; for it occnned In a solution of bi-snlphide of carbon. The 
addition of phosphorus to bl-snlphlde of carbon rendered the spectrum seen 
through it misty, according to the amotmt of phosphoras. This was not 
due to the great refraction, or the great dlrfnalon, or the great sensitiveness, 
though this had nndonbtedly something to do with It. To what was this 
dne? Different apedmens of phospboms dlfl^ widely in respect lo ttils 
property, and it was perh^ia connected with some want of homogeneity in 
the snbstance. The phosphorus experimented on was generally colorless. 
It was a curious circnrastance that yellow phosphorus cnts ofi' the extreme 
. red ray — this being the opposite of what yellow bodies usnally did, and was 
lemaAable also in connection with the red ntodlflcathm of phosphorus. 
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B£SEAKCHES ON THE INDICES OF KEFBACITON. 

Jamin bas nnderUken 10 determine tlie refnictiiig power of water when 
compressed or wbeo ledaced to vapor. The experiments were executed by 
means of the author's v«ry beaniiftil apparatus tor interftrencee, described In 
the iOd volume of the Comptes Rendns. The water examined was enclosed 
in two parallel tubes, one of which was open, while the other was sabject to , 
variable presBure. At every chanf^ of presiore the IHnges underwent a dis- 
placement, which was measured, anil from which the variations In Iberelincf- 
ing power of tbe liquid could be calctdalad. To avoid the error arislny from 
the Increase In the length of the compressed colomn, the two tubes were 
plunged into a troURb full of water, so that the Interfering rays traversed 
the length of the tubes and the spaces separating their extremities from the 
flidesof the trough. If one of the tubes chanftes its lengtli by a imall quan- 
titf, the externa] space diminishes by the same quantity, and thus the effect 
of tbe dilatation Is sensibly destroyed. The author finds that with this 
apparatus one millimetre of pressnre, more or loss, produces an interval of 
•Y^jf of a fringe, which is easily observed : for an entire atmosphere there 
Is a displacement of 2S fringes. The seUBibllily of the apparaCus could be 
still more increased by giving the tubes a greater length than that of one 
metre which was employed. The author found that, In all his experiments, 
the diflerence of path produced by prcssaro was senalbly proportional to the 
pressnre; so that if we colcnlate the compressibility of water from the opti- 
cal experiments, re find the coeflldcnt to be 0-0000500 for common distilled 
water, and O'ODOOSU fbr water deprived of ur. According to the direct 
measnrea of Gcaaal, this coelBcieut is O'OOOOSW. Jamin has also measured 
with the same Instrument the index of refraction for the vapor of water. 
Two tubes were employed 4 metres In length: one of these whs HHed with 
perfectly dry alrj the other with air charged with a known proportion of the 
vapor of water. The difference In the refractive powers could then be ob- 
served by the change produced in the fringes. There was generally a differ- 
ence of S fringes between dry and saturated air. Hore than fifty measure- 
ments made under very different circumstances of temperatnre, preaaare, 
and bygrometric condition, agreed in assigning to the refractive power of 
vapor at IP and 780="" the value 0000521. The author finds farther that 
tbe diminution In the index of refraction of air by saturation with vapor 

would only affect the seventh decimal of the number 1'000292 found 

fbr that Index, and that, consequently, in astronomical refr actio n.^, it is useless 
to trouble oneself about the vapor of water. — Coiupta Bendiis, xlv. 892. 

NOTES ON THE 8CINTIU.ATION OF STABS. 

The foUowlng is an abstract ttom a paper raoently read befbre the Soyal 
Astronomical Society, England, by Prof. Dafbur: 

Down to tbe year ISSS no person, as far as I am aware, had undertakeit 
a serloos of regular observations on tbe sdatillatioa of the stars. Struck 
with the difference which the phenomenon presented from night to night, I 
commenced in that year to observe it assldnously. At first it occurred to 
me merely to make it a subject of meteorological Inqnliy ; bnt I soon found 
tbat the question was more complicated than I origln^ly supposed It to be, 
and that in any case, before entering upon its disrussion, it would be itecca- 
saiyto collect together a mass of obscrvutions extending over a considerable 
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period of time. This ol^oct I hare actaali^ accomplished. I have now 
Biora than 20,000 observatloiiB, and the aomber Is daUf lucreaflng. I have 
commenced the calculations and lednctions, relative to meteorological re- 
■earcbea, but much yet Temalns to be done beToie bringlag them to a dose- 
However, as Arago bw well remarked, In sdentlflc Inqolilee, what had not 
been foreseen has most fnqnently the lion's sban. Although at Snt I bad 
not the remotest Idea of stndTlng the phenomeaon of sdnllllatlon for lis own 
lake, BtlU I hare been ted, by the torce of clrcnmstancea, to consider the 
sntgect; and in the conrseoflast year lencceeded Id eet^Llshingche follow- 
ing ptDposltlons, which I hare developed in a memoir pabllshed in the 
" Bulletin de la Sod^ Taadoia des Scieacee NaCnrelles:" 1. The Klittllla- 
tltn of one star diflhrs fh>m the sdntUlatlon of anotber slar, and In general 
ted BtMS scintillate less iban white Stan. 2. Ex(;eptin thecaseof siaranear 
the hoilion, the sdntlllatktn Is very nearly proportional to the prodnct ob- 
tained by unltiptying the aatronomical reA-action of ibo star by the tfalck- 
neas of Uie aerial stratum traversed by the rays of light emanating from the 
star. By adopting the theory of sdntlllatloa proposed by H. Arago, who 
was of tqilnkin that the phenomenon depends entirely npoa the principle 
of the interfbrence of light, I have assigned an explanation of the first of 
these ikctSjUuiiBly, that nd Stan scintillate leas than white stars. Professor 
Uontlgny, of Antwerp, who has devoted mach attention to the theory of 
scintillation, baa adduced anotber explanation of the fact, which be coaixlves 
to be eetabllshed by my observations. He snpposes that a ray of homoge- 
neons Ught — like redligbt, for exaidple — Is less dispersed by astronomical 
reftactlon, so that the ponca of light tmia a red star reaches the eye In a 
less expanded state, so to speak, than a pencil of white light, and la, conse- 
qnently, liable to be partially tniued aside or modlQed by atmospheric db- 
tnrbauces. Hence, according to the theory of H. Hontlgny, the scintillation 
of Blare, whose light is homogeneous, ooghl to be more feeble than that of 
white stars. I do not wish to prononace an opinion hero between the theory 
of H. HouUBny and that which I have proposed. However, it Is not difflcolt 
M see that the study of the scintillation of the stan may give rise to ques- 
tions of great importance in regard both to optical and meteorological 
•ctoice. Now, with a view to this oyect, it would be Interesting to study 
the phenomenon In dIKrent climates and at different altitodes. Accord- 
ingly, In the year 1836. 1 spent some time at the Hospice of Groat St. Ber- 
nvd, at an altUode of 347S metres, In order to make observations on the 
phenomenon of sdntUiation, and I fOnnd It to be much less intense than on 
the plains. Since that time Mabmond Etftndi, Director of the Observatory 
of Cairo, has also resolved to undertake the study of this phenomenon at the 
ObsNTatory confined to hia charge. He has announced to roe that be will 
shortly visit me at Horges, France, Co confer with me on the subject, and 
that 1m will then tetumto ^typt and commence bis obsecrations. 

The folloiring aro some of the points upon which I conceive it would be 
important to call the attention of observen: 1. The observation on each 
evening of the progress of scintillation, according as the stars are ascending 
or deeceading with respect to the horizon. Do the stars scintillate at all 
altitudes ? Is th^e any altlMde at which ft ceases to manifest itself ? At 
Horges the stars in general scintillate at all altitudes, although feebly near 
the zenith ; but on the nights when the scintillation is very Ikint, it ceases 
completelyataieDtth distance of 4-V. Is it so also on the peak of Tenorilfe ? 
3. Is Chero a very marked difierence between the sdntUlatioD of one evening 
12 
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and that of another? 3. Do tlie itan ■daCillMe leas feebl; on the peak of 
TeneriBb than when obBerred trota the plains below, aa In the case of Honnt 
St. Bernard? 4. It would be Ituercsllnj; to obaerve, iq>on aacendliig the 
peak ot TaoeriSe, whether tiie Mart Aeheroard and Conopas, whii^ an 
Inrisllilc Id onr latitudes, scintillate more or leas intensely than certain other 
■tors of comparable magnitude. I hope that you wlll.be able to coDtlnne 
the prosecution of the interestlDg obaorvaClonB which you have eommenoad; 
and since fbr this expedition it is necessary to obtain the authorization of 
the goremment, which must powess adeqnate materials for forming an 
opinion beforehand of the importance of the expedlHoo, yon might suggest 
the scintillation of the stars as an additional phenomenon (o be obsorred at 
that exceptional station. I was glad to learn that oa the peak of TeneriSi] 
the Btara appeared to actntiUate fkintly. This was exactly coitf(»mable to 
the observations I made during my reaidonce u 3t. Bernard, notwUliatand- 
Ing that (he altitude was much loss consldsrable (only 3460 melra). It coin- 
ddes In eveiy respect wilh the results at which I have airlred. I couCinue 
to pursue my obserratlona as tbnnerly, sod labor at their reduction ; but 
when there are mora than 20,000 obserraiions to compute in Tatioiu ways, 
to combine by the hour, by the day, and acconilng to certain meteorolo^cal 
condltlona, the labor is immense, and cannot certainly be accomplished in 
lesa than several years. The explanation of the phenomenon of scintillation 
proposed by H. Montigny appean to me admissible, and equally probable 
with that offered by myself, according to which I attrlbuls the fkint scintilla- 
tion of red stars in the clrcamsCance tliat the red wave being the greateat 
wave. It would less readily interfere, and, consequently, would with greater 
dlfllcnlty be destroyed, or inoease hi intensity. Perhaps the only mode of 
deciding between these two explanatloaa wonld consist in obaerving the 
adDtlllalion of violet stars. If the theory of M. Uontigny is correct, aviolat 
star, like a red star, ought to scintillate less feebly, because It is compoeed of 
homogeneous light. If, on the other hand, my exidaoation of the phenome- 
non Is well founded, the violet star ought lo scintillate more intense than a 
while star, because the violet wave Is the smallest wave. Unfortunately, 
there is no violet star sufficiently bright for such comparative obscrva^ons. 
Accordingly, at present, I do not wish (o pronounce between the two expla- 
nations, each of which appears to me to be possible. But precisely this 
question and others suggested by the sdnliilatlon irf the sian prove that 
the study of the ault)ect nu^ possess a high degree of interest in several 



H. Beclard, of Franco has recently made some cnrloas expertaiunita on 
the Influence of Light on Animals and finds that those creatnree whlcb 
breathe from the skin, and have neither lungs nor biaachife, undergo remeik- 
ablemodlQcationannderdlfferentcoloredrays. He exposed the eggs of flies 
(Jftum camaria) under bell-glasses of six different colon: lltde maggots 
were hatched from all; hut those under the bine and violet rays were more 
than a third larger than tboso aader the green. Frags, which by reason Of 
their naked skin, are very sensitive to light, give off half as mnch more car- 
bonic add in a given time under the green ray as nndet thered; bntif the 
frogs ai« skinned, and ibe experiment is lepeaied, the excess is then with 
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OK HOLECULAIC HTKESSIOKB BT LIGHT AND ELGCTBtCITT. 

The toUowiDg is u abitract of » paper on the abare subject reeenll; read 
before the Boyal Instltalkin, LondOD, by Ur. Grove: 

The tram in(decnUr is need in different >enm bj different anthont. It la 
BBed in tba pieeent conBtwtion to aigalfy the pdrtidee of bodies aniallcr than 
tbose hRvinjc a eensiUe magnitude, or as a tenn of eonliadisEnietloa froia 
msBBce. If there be snj distinctive characteriadc of the science of (he pres- 
ent century, as contrasted 'with tbat of fonner tdmes, It is the {HnglBsi made 
iin molefiilai' ph3^1fs, or tlw snccesatie discaveriea which Itsve >boim tbat 
when ordinaiy pondsraUe matter is snttfected to the action of what were 
fbrmeily called the ltnpaiid«ntl>lee, the matter la mcdecnlarly changed. The 
lemaikable relations existing lietweea tba phyatcai s t nic tu re of matter, and 
its efflect upon lieM, li|^t, electricity, magmtlam, etc, seem, nntU the present 
centuiy, to liave attracted little attention: thna, to take the tvo agents 
■elected for this erealng's dbconrae. Light aod Electricity, hovr manif^tlj 
IlieiT effects depend upon the molecular orgauiialion of the Itodies sul^iected 
to their inflaence. Carbon In the form of diamond transmits iighl but stops 
^ectiicity. Carbon in tlie fbnn of coke or graiddte. Into which the diamond 
may be tnuutbnned l>y heat, tnuumits electricity Imt stops li^t. Leonard 
Enier alone concelTed that light may be regarded ta a movement or undula- 
tion of ordinary matter; and Dr. Tonng, In. soawer, stated as a most formid- 
able obJeiHJon, that if this Tlew weie correct all bodies should possess the 
properties of solar pboaphorus, or should be thrown into a atate of molecular 
vibration by the impact of Ught, just as a resonant body Is thrown into 
Ttbrallon by Sie impact of Mnmd, and thm give back to the sentient orcan 
an efltiCt Btmllai to that of the orlginid Impulse. In the last edition of his 
" Essay on the Correlation of Physical Forces " (1B5S), Hr. Grove has made 
the tbllewlng remarks on this qneatioQ: "To the main ohjecljon of Dr. 
ToDDg that alt bodies would ha're the properties of SoUr phOEphoms If light 
consisted In the nndoIaUons of ordinary matter. It may be answered that so 
many bodies liave this property, and with so great variety In lis duration, 
Hat Ron coratat all may not have It, though for a time so short tliat the eye 
cannot detect Us duration." The ^xrre conjecture has been sabatonlially 
verified by the recent experiments of M. Nlepce de 81. Victor, of which the 
following is a abort rAume'.- — An engraving which has been for some time 
In the dark Is exposed to snnllgbt as to one half, the other half being covered 
b; an opaque screen : it is then taken Into a dark room, the screen removed, 
and the whole snrfiire placed In close proKimlty to a sheet of highly sengliive 
photographic paper, the portion upon whttii the light has impinged is repro- 
duced on the photographic paper, white no effect la prodnced by the p<n-tlon 
which bad been screened fVom light : white bodies pnxlnce the greateat effect, 
black little or none, otid colors Intennediate effects. Ur. Grave had little 
donbt that had the discourse been given in the summer instead of mid-winter, 
ke conld have liter^ly reallied in this theatre the I^pnta prolrtem of extract- 
ing ann1:>eams from cncumtwrsi While dshlug In the grounds of M. Segniu, 
aCTobteDay, Hr. Grove o1>8erved some wiilto patches on the skin of a troot^ 
which he was astlsfledhad not been there when the fish was taken out of the 
watm. Tlie flsh haying been rolting atjont In some iDavea at the foot of a 
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trae, Rare him the notion thU tbe eBbet miRbt be photo^^phle, uiahift fWnn 
the Bonllght bnvliii; dwkuied tbe nncoTBied, bnt not the eovend portions at 
tha skin. With a fresh fish a serrslad leaf was placed oa each Bide, and tlie 
flsh laid down bo that the one side Bhoold be exposed, the other Bhelterad 
ttom ll^t: after an hour or bo the flah waa examined, and a well-deflned 
image of the leaf was apparent on the apper or exposeil side, bnt none on 
the under or ihellared Bide. The nnmber of snbatancee proved to be moie- 
eolarlj aflbcted by light IB 90 rapidly Increasing, that it is by no neanB qd- 
reasonable to snppose that all bodies are in a fcieat^ or leas degree changed 
by its impact. Passing now to the molecuUr effects of electricity, every ity 
lirini^ Ds [reab evidence of the molecular changee effected by this agent. 
The electric discharge alters the constitotlon of many gases across which ill* 
passed ; and it uras shown that by passing It through an atlennated atmos- 
phere of the rapon of phosphonu, this element is changed by the electric 
discharge Into Ik ailottoplc variety, which is deposited in notable qoantlly on 
the Bides of the receiver. In this experiment, the transverse bands or striis 
discovered by Mr. Grove, In 1852, are veiy strikingly shown. The glow which 
Is B«enon exdted electrics, such as gjaaa, vaa also shown by Hr. Grove to be 
accompanied with molecnlor change. Letters cnt in paper, and placed be- 
tween two well-cleaned sheets of giaes, then formed into a Leydea appaistnt. 
by sheets of tln-fbU on their oater surftuMs, and then electrlflod, by connec- 
tion fbr a few seconds with a Kahmkorf coil, bad Invisible Images of the let- 
ters Impressed npon the Interior snrihce, which were rendered visible by breath- 
ing on them, and tendered visible, and at the same time permanonlly etched 
by exposure, after eiectriiatkin, to the vapor of hydcoflootlc acid. So, again, 
tf iodized collodion be ponred over the Biirfiu» of ^ass having the invisible 
Image, and then treated at for a photograph, and exposed to uniform day- 
light, tbe invisible Image Is dor^iqied in the collodion film, tbe Invtsibla 
molecnlar change being conveyed to tbe midecolar Sim, and rendering 11^ 
when nltmted, more sensitive to light in the parts where it has been in prox- 
imity to the electrical impression, than in the reddnal parts. Hera we bave 
« molecnlar change, produced flret by electricity on the glass, then comran- 
. nicated by the glass to the collodion, then changed In character by light, and 
all this time invisible, and then rendered visible by the developing chemical 
agent. Hr. Babbage bad observed that some plates of l^aaa which had 
fbrmed the ornamented mai^n of an old iookbig-glass, and were backed by 
a design in gold-leaf covered with plaster of Paris, showed, when this back- 
ing was removed by soft soap, an impression of the gold-leaf device, which 
was rendered visible by the breath on the glass. Some of the plates had 
been kindly lent by him for this evening; and in one, Mr. Grove had removed 
a portion of the hacking, and the continnaCion of the gilded design cams 
beantinilly out by breathing on the glasa while In the frame of the electric 
lamp, and was projected (as were the previous electrical Images] on a while 
scieen. Of die practical results to science of the molecular changes form- 
ing the subject of this evening's lectnre, a beantlrU lllostraiioa was afforded 
by the photographs of the moon by Hr. De la Roe, which aiTorded, by the 
aid of the electric lamp, images of the moon, of six feet diameter. In which 
the details of the moon's anrfhce were well defined, — the cone In Tyeho, tha 
double cone in Copemicns, and even the rb^ of Ariataichos, coold be 
detected. The bright lines, radia^ng from the mountains, were clear and 
dlBtlnct. A photograph of the planet Jupiter was also shown. In which the 
bells were very well marked, and thasateliites visible. The following queatloD 
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TM BDggGBled bj Hr. QiDve. As telMCopte power ta known ta tie llmtted by 
the lea. of tlie specnliuD or otQect-glus, emn usmnlag perfbct dellntlion, as 
ttae Ilt^t decTewce InTeradr as the sqaue of the magolftiiig power, a limit 
nmstbe reached atwblcbtheminatedetails of an object become lost fbrwant 
of light. Now, aasumhig a high degree of peifbcdon In astronomic photo- 
graphs, these ma; be Qlsmiiialed to an ^tdeflatte degree of brilliancy by ad- 
ventMoiu UgU. With a given teleaeope, could a Immbt eBfeet tie obtained, by 
fllnmiiiatiiig the plutoitraphic Image, sad applying mioosaoplc power to 
Hut, ttuut hr HM«nl4iag the huntaKm tanage in the wnal way by the eye- 
^an of the tetascope? Can the Addition of eztransooi light to the photo- 
grajd) p«rmita)ughtf sutgnifying powo- to be oaed with effect than that 
which can be nied to look at. Aa Inugs wbhA make* the phob^^phlc Im- 
pressloD? In othw words, is the pbotc^rapUc eye mora aen^d-ve than the 
Uviiig eyei or can a pfaoto|^pblc Mdpicnt be fbnnd wUA wfil register Im- 
pressions nbich the Uvhtg eye does not detect, bnt which, by increased light 
or by deretoping agents, m«y be randarad TMble to the living eye? The 
phenomena tieated of, whicb ore s mere selection troia a crowd of analogool 
effbets, show that light sod electrid^, hi nnrDetoos cases, piodnce a molec- 
slaz change in ponderable matter affected by tbem. The modlficationa of 
the sDppMed irapouiienbles themselTOH bsTe long been the mbjects of inves- 
ligBtlon; the recent pn^ress of sdenvo teaches ns to look for the redprocat 
olfoctaon the matter aflSsoted by tbem. Few, Indeed, if any.alectricaieStectl 
hare not been prored to be accompanied with motecolar changes ; and we 
are daily receiving addltiona to those prodnced by light. Hr. Grore fbcls 
deeply convlncsd that a dynamic theory, one whi(ii regards the Imponder- 
ables as foroea acting upon oidinai? raattera In different states of density, 
and not ai fluids or entitles, Is the . truest concepdon which ttae mind can 
Ibrm of these agents ; bnt to thosti who are not willing to go so Cai, the 
eTSFJiKTeasIng nninbec of instances of such ntolecnlai: changes afTbrds. a 
bonndless field of promise for futare inTeattgatbrn, for new physical tSscor- 
eries, and neyi practical s^idkAtioBs- 

3 THE ACnON 



The foQowing Is a rAmi£ of the highly Important discoveries recently 
made by H. Ulrica de St. Tlctor, in regard to the action of light, as com- 
'mimlcated by H. dtevreal to tbe Rnnch Academy. 

The condtioDS now dMermlned are — that attg Nn)^, afltr luming heat ex- 
foted lit Sgkt, rataJM {■ ditrtiiiHi amx n^preofm d/" Ail Ugld. M. Nifpce 
remarks— "The jAoaphorcacBBce and the flnofewence ot bodies are well 
known, bnt I am not aware that any experimraits have ever been made on 
the SQ^ect which I am about to describe." 

Expose to ttw direct rays of tb^ saO, daring a qoaiter of an honr at least, 
an engraving whicfa has been kept many days in obscnrlty, and of which 
one-half bas been ooVeredby an opaqne screen; then apply this en{:;TavIng 
Dpon a very sensllfve photograph paper, and, after tvranty-four honrs' conlnct 
in Airbna$, vre shall obtain, in hiaet, a reproduction of the while ports of 
the engraving, which, in the process ot iosnlation, has not been sheltered by 
the screen. 
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to llgfat, it l8 not reproduced. C«rttUn engnvingB »tif<A hsTs been cxpoBad 
to light are reprodaced better than othera, according to the natare of tbe 
paper ; bat all kinds of paper, even the Altering paper of Bendlos and the 
papier dt uie, with or wlthoot a phott^raphlc deaign, and othns, an repro- 
doced more or lesa peritetly after espomre to %llt. Wood, Irorj, pardt- 
ment, and the liTlng akin, are reprodnced perfbclly under the lame dmnn- 
■tancoa; bnt metals, glnSB.and eaun^, are not reprodnced. If an engmvlDg 
is exposed to the rays of the son for a very long time, it ia aatorated vlth 
light; and the intensity of the impresalons obtained by contact In darkness 
is so great, that U. Ni^>ce hopes to HirlTe at a proceea by which, operating 
npOQ very sensitlTe paper* — aa paper prepared with the iodide of sllrer, f)w 
examine, or upon the dry coUodkm or albnmen tablata, and developing the 
Image with gnlUc or the pyrogalllc add — to obtain proofs snfflctentiy vigor- 
ous to fbrm an original, ftom which hnpiesstons may be taken. A new 
means for reproducing engraTlnga will thus be seraired. 

Further results of H. Nl^pce's experiments are deacrlbed by H. ChevTenl 
as follows : 

If we tuHrpose a plate of glass between the engraring and the senattive 
paper, tbe whites of the engraving are no longer impressed upon it. The 
same interruption of the radiations takes place if we InterpoM a plate of 
mica, or s plate of raek-cFTstat, or of yellow glasa stained with the oxide of 
uranium. We discover, Auther, that these substances anreat eqaally the 
bnpreealon of the phoaphoresoent rays wImo placed directly in ftont of the 
sensitive paper. 

An engraring covered wltb a film of collodion orof gelatine, Is reprodnced; 
bat an engraving covered with a layer of varnish or of gum, is not repro- 
dnced. An engraving placed at three millimetres' distance ftom tbe sensltlvs 
paper. Is very vrell reproduced ; and tf the design la of a bold lAsracter, It 
wUI be reproduced at the distance of a centimetre. * The impression is 
not, then, the result of action of contact, or of chemical action. A oolored 
engnvlng of many colors is reproduced vray unequally ; that Is to say, tho 
colois Imprint their image with dilTereat IntensitieB, vBiying with their 
chemical nature — some producing an impression which is very visible, 
whilst others scarcely tint the sensitive p^ior. 

It ia similar with charactera printed with diflbrent Inks. Printers' ink, 
whether it be anch es is nsed with type or for copper-plate printing, and the 
ordinary writing Ink, formed of a soluiion of not^dls and sulphate of iron, 
do not give images ; while certain " £agllah inks give Impreestona enlBciently 
Mrong." Vlbifled charBcterB, traced upon a plate of varnished porcelain, 
or covered with enamel, are imprinted apon the senalUve paper without the 
porcelain itself leaving any trace of its presence; but a poccelain not cavereA 
witli varnlab or enamel, such as iiscutf eUna or " la pSti de kaaXn," produces 
ft alight impression . 

If, after having exposed an engraving to the Ught during one hour, ire 
apply it npon awhile ci^ which has remained in daAnees daring soma 
days, and If, after having left the engraving in contact with the card dnrioft 
tweoty-fonr hoars at loist, we put At card io id ton in contact with a leaf of 
senaiiive paper, we shall have, after twenty-foor houn of this new cootACt, 
a reprodnctiOD of the engravhig, a little less visible, it is trae, than If the 

^gllib Ineb, The eentlmelre Is (HSBSilof an 
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mgisTliiK liad been applied dii«ctty Dpon the Motltlr^ pApor. but Jflt 

distinct. 

When a tnlilet of black muble, lightly strewn with white ipota, ttttr 
luvlng been ezpoud to the light, li applied at once to a (emltive paper, the 
white paMs of the marble onlj am imprintad npoa the paper. Under tha 
Muoe oonditknia, a tablet or white chalk will produce a waeible Impraaalou, 
while a tablet of charcoal wilt [rodnce no each effect. Wlien a black and 
wbtio feather haa been exposed to the inn, and applied in darkness to a 
sensitive surface, the white ptuts alone imi^lnt their image. The feniher 
of a panot — red, green, bine, and black — haa given scarcely any impres- 
sion, acting as if the featber bad been black. Ceitalo colon, howerar, hare 
left traces of a very feeble action. 

Kxperimenu hare been made with textile &brioi of dlOemnt nataiea and 
of TSrknis colors. The following are a few of the residts : 

Cottoii-~miu impnaed Ibe iKislUTe paper. 

Amoii (bf madder and itlomlu). HotUug girm. 

Fiolfl (bj madder, aliuuina, and Iron). S^iarcely auythlnf . 

Re4 fhj cocbinealj. Kotbing. 

nrkty Sid [by madder and slam). Nothing. ' 

tnd, li (be bine whkh pndaee* 



Unen, sOk, and woollen cloths give eqnally difibrent iminvsslons, aceord- 
hiK to the chemical nature of the colon. 

H. Nl^pce calls particular attention to the following experiment, which la, 
as heaaya, curious and important: 

We take a tabe of metal — of tin-plate, for examida, or of any other 
opaqne snlMittuice -~ dosed at one of Ita extremltiOH, and cover the Inleilai 
witii paper or white card ; the open end of the tube la exposed for about an 
boor to the direct raya of the sun. Then apply this open end lo a eheet of 
aenaitlTe paper, and preserve it in this atate for twenty-four hours, when the 
circumference of the tube will have designed its Image. More than tbia. ff 
an engraving i^km ddaa jH^ter u iiiUTpoud bftiBten lAt tiit and tke itudtin 
paper, Kefind the sane reprojucaj. Kepiodocod, ho It remembered, by the 
radiations which have been abaorbed and redeveloped ftt>m the tnlerior of 
the tabe. " If we cloae the tube hermetically as soon as we cease to expose 
It to the light, we shall preserve, daring an Indefinite thne, the ihculty of 
radiation, which the Insolation has commuDicated, and we shall see that this 
la manifested by the impression prodaced when we apply the tube npou a 
Bcnaltlve paper, after having removed the cover by which the tidM waa 

Si^pce then faiforina us tliat he has repeated uponimaeeefotmedlntha 
camera-obecni« similar experiments to those which he has made with the 
direct tight. A piece of card which had iieen kept In daikness was placed 
fa the camOTa-obscura for about three honrs, and on It was projected an 
Image brilliantly Ulumfnated by the son. Then the ami vu a^Xitd \o Mttuitiva 
paper, and alter twenty-four hours there was obtained a leproduclion of the 
primitive image of tlie camera-obscnra. There must be a long expoaoie to 
obtain an appreciable result. 

It win be remembered that, some few yean since, Professor Stokai drew 
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attention to aotnh peculiar conditions or lif^ht, to which he gsre the name of 
Jluortictnct. M. Xiepce has made several experimenis with snbstancea 
whkh potaees this peculiu' property. A desl;^ was traced upon a sheet of 
white paper with a solation of iolphmte of quinine, one of the most Saom- 
eent bodies; the paper was tiien exposed to the ran, and Bobseqnenlly applied 
to the BensitiTe paper. The fluorescent parts were rqnoduced in block, 
mnch more Intense than that of the paper npon which the design was 
(brtned. A jdate of glass IntMTHwed between the deslf^ and the seneitlTe 
paper prevented any frnpresaion. A plate of gfaxs, colored yellow by the 
oxide of Dranlnai, piodaced the same effect. If the design in snlphate of 
qalBine has not been eKponed to light, nothing Is produced upon the Bensitire 
paper. H. Ni^pce then tells ns ttiat a, desl^ traced with phosphoras upon 
paper, wffl, wJthotit bofag enposed to light, Impi^ai rery rapidly the sensitiTe 
paper. This ImpiesBkm Is, beyond all doobt, dne to tbe Atrmatlon of phos- 
phide of siiTer^it Is a cbemlcsl change quite independent of the lumlnoos 
effect, and has nothing in common with the other phenotnena. He says, 
however, th^ the same efibcts are produced by fluate of lime, rendered 
phosphorescent by heat. 

Socb are the principal matters to wliich M. Ni^pce now directs attention; 
and if hia letratta are confitrned tiy fUrtlier expeiimeuta, the; most materially 
change oar views of lomlnong variatloiu. 

Addenda, — The details of the method of rcprodncing engravings by means 
of the vapor of pbosphoms, alluded to above, are given as follows in the 
Cosmat (Paris) : 

The engraving to be copied is exposed to the vapors of phosphoroB bnm- 
Inj; slowly In the air, the shadows only absorb the vapom , a sheet of sensi- 
tive paper prepared with chloride of sCver is applied, after a contact for a, 
qnaner of an hour, the engraving ia Imprinted upon the paper with phos- 
phuiBt of sliver, which, when strong enough, reoiate the artlon of dilute 
chemical agents. The best mode of operating, consists in placing the 
engraving in a box in front of a sheet of pasteboard, covering one aide of 
the box, whose surface has iDeen sufHcIencly mbbod with a sticit of phos- 
phorus. The pasteboard must be rerubbed for each operation; ibr If the 
phosphorus is red. It produces no efftct. , A sheet of water of a centimetre 
(0*4 inch) or more in thickness, does not stop the deposition or action of 
the vapors of phosphorus. Tlie action is exerted on the sensitive paper 
even throagb India-paper; that Is to say, that If an engraving on india-paper 
is lald'upon a sheet of sensittve paper, and these placed toother In the box 
In &ce of the phoiphorescetit wall, a negative Image of the engraving will 
be obtained, aa If the shadows had behaved like a screen, and the lights had 
allowed the vapors to pads throngh and Impreae the sensitive paper. Only 
If the exposure be too long ptolongeil, the shadows will also Impress their 
Image, and this will even prevail over the ground. The vapor of sulphur 
t)Todaces wialogoM effects, and gives an image or reprodncOon of the 
engravlDg drawn In stilphuret of sliver; init this image ie not stable. 

LUSAB AND STELJJLB PHOTOOKAPHB- 

At a recent meeljagof the Royal Astronomical Society, Hr. De la Bne 

exhibited a great variety of beauHfo! photographs of the moon and Jupiter, 

which, throngh the aid of a magnifying glaea of moderate power, exhibited 

ft conaUerabtoamonnt of detail, not visible to the unassisted eye. 
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While on tbe inlt]«ct oflnnaT photognpb J, Hr. De U B«fl Im^^ to dtnct 
the stieDtlon of the Society to one or two polnta of phyiioU Inteteat, whkh 
may be thw Htated : points on the iaaar nufaee h»big optically eqiul InCen- 
tity of light, do Dot prodoce equally brilliant po8iIl*e and. equally olMcnn 
iKciallTe imprcMiJoiu ; the actinic Taya m erldendy not alwayi in propor- 
tion to the lUamtDaUng rayi. Anolber cnriou fact, which he Ihoagbt h« 
hod well made out, i>, that those portfons of the lunar surfiua which are 
fllamiUBted by a very obUqne ray flrom the gon, do not prodoce an equal 
efl^ct on the aenaitiTe plate, thoogh they are eqnaJly bright to the eye. Such 
B phenomenon obtaini dnring the aflemoon in (errcetrial photosrophy, when 
the snn'a rays reach iu obliqnely through the atnioi phere. The mogn hai 
no visible Btmotpheie; neTenhtdeai, troA whatever came it may ariee, that 
portion of the moon which li ninminated by an oblique rey, do«a not pro- 
dnce a comespondins effect on the BensttlTe plate which it does to the eye. . 

By paying particnlar attention to the state of the collodion aim, ha had 
been very Bncceaeflil In redndng the ttma of ezpnaDre, and had produced 
plcloies, not only of the lunar Buri^ice, bat alao of Jupiter, in trom three to 
■even seconds. The photographs of Jnplter show his belts lemarkably well, 
"nie beanty of the photographs exhibited of the moon, he thooght ft woaU 
be admitted, gave great promiae that at a fhtnre period photography will be 
considered as the only correct means of mapping down the lunar enrfhoe. 
When we shslt be ahle to obtain collodion finer in grain and stUI more sen- 
sldve, it will supersede hand-drawing alti^tetfaer; and even now the lesnlts 
- obtained are mnch more accniate than anything hitherto done by mapping 
or hand-drawing. It is nearly impossible, by micronietrical measnrsuMBt, 
to lay down all the details of the moon, and much, after a sort of triangula- 
lion, has to be filled up by the eye. The work la too laboriona ; and th« 
fkmons map of Beer and Hadler, wonderfhlly accnrale aa it Is, does not 
fulfil the conditions of absotnte accuracy in all the miaatep<rin(a of detail. 

The light proceeding from Jnplter possessed considerably more acttnle 
power than that of the moon, in proportion to its luminosity; or. In other 
words, althongh the light of the moon Is at least twice an bright as that of 
Jnplier, Its actinic power wonld appear to b« not greater than as ftom 6 to 
9, or 6 to 4. II is not improbable that tho Une tint of Japlter may have 
something to do wlUi its photogenic power. It may also be stated, that the 
darkest parts of Jnplter's snrface came fhlly out by an e:iposnre which did 
not tnfllce to brti^: out those ponloaa of the moon sltnated near the dark 
limb, and conseqnently Illuminated by a very obllqoe ray. 

Mr. Da la Bne also stated that he had oompared the phDogenle power of 
Jnplter and Satnm, and that, on a recent occasion, he had tamed the tales- 
oope alternately on each of tiiese two planets, and fband that to pradnee 
pictures of equal Intensity, the senaitired plate had, on the average, to be 
exposed five seconds to Jupitar and sixty aecoitds to Satom. Hence the 
chemical rays troat Jnplter are twelve tioies more meiRetlc tlian thoae fh>m 
Saturn — an efl'ect andoul)tedly, in a great measare, atcrtbntable to the 
greater brilliancy of the fbnner plaoet. 
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BotloM puticnlulr the sctkni of llgU npon tt» azalata of poraxids oT fnm. 
Tbe Kolden tbUow wlntlon of tiili wit BDdsrgoea no chan^ when kept la 
total dwknesi, bat m ezpomre to a lamp or lo d^Ugtat iJ doeonpoeed with 
evolutioTi of cartwntc add and pe d p ttetk w of ozdalB of Die protoxide as a 
lemim-jellow powder. In nmli^t it B iI I» n « M« i Thdentlr. The Indigo ra; 
b' especiallr acUre in inodndiig thl* efbct, and vaAtrgott alMorpHon in 
doing lo, ahice a nmbeam which faM paiaed Otraa^iODelarerfrfMlationig 
Incap^le of afhctlnf^ MMther. The anthm ptdnli out venal methods of 
eaq>lo7lngltiiiialtliiphotoinetrriHieiiiortBdvaiitagMaa<if irtiidi li to col- 
lect and meatoie the qtianttt]' of caibonie add abaorlied fai a iclven ttme. 
The eohOloD ii raffldraitir WDdtlve fWr all <ndbiar7 porpoM*. When gnM 
lengilireBeaB It requited the aolhor lecomuundi the nee of the ttthanometa' 
Inicnted by him tn ISiS, and since employed, in a modlBed fiirm, by Bunaaa 



nCPBOTXHEHTB IN PHOTOGBAFBT. 

fl iwfl pgwM of FItaiBgraplat BtSga^. — Tbe «anBitl>eDew of tbe ieii«enla 
lued in pbotography i> well known. Bnt there are others in(H« seniltive still, 
vblch often inlerfeic with pholoipaphlc resnlla. Photoicnphen are Bwtire 
that the; do not sooceed well io the vidnky of a peff^imcsy, and that even 
the efBnrta fnnn the hand that has been wet with an essence, will piereot 
(ociKBl when il w>« thonght to be sure. It haa even been sapposed that in 
dear weather, when the atmoephere wa« fall of vegtsable emanations and 
vaimn dnwn fh>m the boU by heat, photot^aplu do not sncceed at well, 
and that theee iDflaencee mnst be avoided for the Saesi lesnlti. Evidently 
11m euanatloiu tmm the soil and plonu are themeelvea senBltlve to tbe 
dwmleal nyi, and more m> than the |^ot<«rapbiG reagent*, especially chlo- 
ride of (Urer; and bence, as fkr as they are not deetroyed, may monopoUie 



' Theee tbooghta are anggeeted by a foct rec^tly made known by Ur. 
Ford. He had alwayi had perfect sncceaa ; bat afterwards, in spite of all 
precantion, failed of good pictnrea. After long seeking the catue, he finally 
found that it was owing to his room being near a Btorehoase of "nt^ ani- 
mal," for ecmiomical uses, — the effluvia was Injorlous to the photonphic 
liquids, tbe prindpal of which wm nioate of silver, pyrogallic add, and 
hyposulphite at soda. He moved to aaotber place, and bad no mot* diffl- 

Ab*al4gvK(a(ton4/J%sto9Rqiftv.--U.FerK>s,Fr(rftoss«rofCbenilBtTTatthe 
Conawratoiie des Aro et l££tlera ot Paris, has Just published a most Intei- 
esilnff dlMoreiy of his, by which phol<iffm>hy ma^ be applied to the onuf 
meDllug of silk stuOi. The bichromate of potash Is a substance commonly 
Dsed In phoH^npliy. bdng Mtremely scDsillve to light. If a piece of silk 
staff, tnpMgaated with this salt, be e^Wted to the rays of light penetratinc ' 
through flie flssuce* of tbe wfaidow-blinds in a dosed room, the points wbttv 
tbe stuff has received these rays of light will asstmie a peooUar reddish dnt. 
Now, suppose a piece of metal or of strong paper to be cnt ont after a given 
pattern, and to be laid upon apiece of silk prepared as before; if exposed to 
the Bun, or, better still, to simple daylight, the pattern will be reprodnced in 
aftewinatants. The pala red, which the parts acted npon by the light assomo. 
Is so permanent that nothing can destroy It; nay, it will fix other colore, 
such at madder, campeocby, etc., Jost like a m<ndant, and in that case it 
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irlB modify tbe color of those «alMtanc«a In »bsorbfaig It. The ezpcdmBnt 
mti; bs Taried as follows : Let a fern leaf be laid apan s piece of prepared 
■Ilk and kept Sat apon It bj > pane of glass ; tben that part of the ellh which 
la'protected b; the leaf will letain ll« odKliol co)<h-, wtille all the rest will 
receive the impression of light, aa above diescrlbed, fonoiag tlie Knnmd ok 
which the flgnie of the leaf wtil appear in white, gny, or whaterv o^er 
coloT the aOk may have had befora the operatioD. The richeat pattern may 
tbaa be obtained on {data allka, and at a comparativel; imali eiqiclise. 

Pliolojpvphic EHOtnelt, — MM. Ajmengand, In the Gtnie Indii^rui, aa- 
itoaace that " the MM. Bruder, of Nenfchatel (Switzerland), have diacoverad 
a process bj which photographs mar be dev^oped on white ei 
poiated bjr vitriflcatioD, and covered w~ ~ 
incorporated with the enamel. Xlie; apply the same process also apon 
metaiB Bsd wood." 

Practical JfpUcaliait if PluMgn^f.— ltaibig the FarlB ezhltdtloo Of 
1855,- some of the nm^commissloned oScers ttf tlie Royal Engineen wiio 
were employed there received iuslncilon In photogntphj, and OB their 
cetnm to England their knowledge thns obtained was tnmed to a practical 
use by Colonel Jamee, the director of the Oidoance Sorvey, In making 
l«diiction< of die vadoos maps and plans required in diat woik. This is the 
first inatance of the acleDliac use of photography on a large wale, and some 
Idea m^ be formed of its importance Awn the bd that the saving la tbb 
Item only has been mX lew than iaO.OOO. 

Since then, a systematic coarse of instniellon In photography has been 
givwi to Don-comioissioned officers In the Eai^h eneineer oorpe, and 
this constant supply of men practiced in the ait Is maintained. These are 
distributed iu all parts of the world, where a detachment of engineers Is 
maintained, and the ocden to offlceiv commanding oompuiiea to which pho- 
tographen are attached, are, to send home, periodically, phoCographi of all 
works In progress, and to photograph and transmit la the war department 
drawings of all otyects, either valuable in a profteslonal point of view, or 
interesting as illnatrallve of histocy, etlinology, natural histcoy, antiquities, 

Kea Phatogri^lde frectm for Uu PrMing ^ Potilitt Prooft. — A piece of 
fliil[4iar is dissolved In sulphnret of carbon, in the proportions of twenty-Qve 
parts of the former to seven ^-flve of the latter, and the eolation Is then fil- 
tered. The solution In snffleleot quaatlty b poured on the p«f>er, which Is 
shaken quickly lu every direction, in order that It may spread equally, and 
crystals of opaque sulphor may not fbrm. The paper thns ptepered Is kept 
in tbe dark. At the required moment, the paper Is put under an ordinary 
negative, and exposed to the light An twenty-five seconds to a minute, or 
fire minnte* on a daik day. When taken out, nothing Is seen os the paper. 

Nothing i^ipears apon the smrfaoe of the p^>er when It is removed fhnn 
the slide. & b then pot over a mercniybath, at tbe bottom of which are 
placed some grama of this metal. The snlphnriwd psper ftom the camera 
Is tlwn expoied M the l^i«^i■^n^^ of eight centimetres above tbe mercury 
(which la heated meantime), tnataiaed on a fnme of p^ier forming a cover 
to the bath, on the under side of which, with its ikce to the mercury, is the 
prepared paper- Tbe vapor of mercory comblnoi with tbe portkmB of sul- 
phor which have received the Influence of the son's rays, forming a yellow- 
ish brown sulpbnret of mercury, which perfectly lepniducce the details of 
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a» liiiinMskHi. The plctni* I* then piotteted tj i film of wnlrii-gnm, or 
kltraraen, to pra*erve it. 

Tbia 1b tbe proceu of H. SalmoD, of Cbortrea. 

JftO-rn'i «v, dluTi, onJ penuHirt proMM n i'latojnfiiy.^The fUlOWlng 
account of > new procesi for pnxlvdiig dtop and pennanent photognplu 
whhont Gmplojlng eltbcz illvei or gold wits, M tha noztou hfposiilphite 
Of mn1», wu preMinted to the Britlih Aesodatlon, 18SB, bj Hr. W. HcCnw; 

" The labors of the committee appointed by the Photographic Society of 
London to Inqoire Into tbe atnw of the Aiding of photograpbl, after a 
diqwe of two yean, bare only amounted to ihii : that photf^paplu of a cer- 
tain kind hare all fftdnd; and that some of tboeeof the kind that have atood 
ben, have imaccaDntably Ikded — tlie sad pteanmption being, that In time aU 
photographs prodnced in the nmal way, by the meani of chloride of sIlTer, 
Knd fixed (as It is called) by hyposnlphite of soda, will p^lsh. Ttatae con- 
rideratlona, and the fact of a prite Ixdng offbred bj a French nobieman for 
tta dlicoTtfy of a procen fbr printing pliott^raplu In caition, set ms to ex- 
periment Id that dltection. But my experiments with carbon and Tarlona 
pIgmenH led m« to tbbik that no material applied mechanically, or that 
ooold not be made to take tbe shape of a dye or chemic^ solntion, would 
orer giro results with the exquisite half-tlnti of the tffeeent beantlAil bnt 
praishable ptocoss. Tbe pbotogntphic propeitlca of bichromate of potasa 
wtn pointed ont by Himgo Ponton twenty yean ago, giving photographs of 
a pale, tawny color. A piece of paper is washed orer with the eatnnted sola- 
lion of the Uchroraate. and when dried In the dark Is of a Ught yellow color, 
•nd very sensitire to light. If a negallre pfaoto^isph, or a piece of lace or 
a leaf, be placed orer tbe prepared paper, and pat In sunshine. In a tew mln- 
Btea a peiilbct ImpTesslon of the object Is oMatned. The l^ht dariiens the 
oolor of the bichromate, and renders It Insolnble In water, while the yellow 
color wBslwa ont fhim the ports protected tiom the li^t by the lace or leaf, 
or negative photograph, as the case may be. But pictures of this kind have 
little or no poaetical vtiae ; fw idUiongh the llghti are good enoiwh, the deep 
Mack shadows are only repreaented by a tawny shade. Some eighteen 
months ago a process was patented for deepening these photographs by 
beatlDK fliem with gallic add and a salt of Iron, which went by the name of 
' Bella's process.' T tried this process at the time according to the apedfl- 
eation of the patent, bnt foiled to make one sattefectory specimen. They 
wanted everything that a good pbot<%raph should have, — pore lights, clear 
half-tinls, and deep shadows, ■— and as I found that others had not been more 
•nocessftil, I abandoned my experiments. Bnt to the course of ftirther exper- 
tments, a year aftRwaids, wltb carbon, I waa i!tnict,wlth the (hct, that a 
drop of a solntion of Uchromate of potass allowed to 1^11 on a piece Of White 
paper and afterwards dried and exposed to du sun, when washed with a solu- 
tion of prota^nlphHe of iron, and then irith galUc add, while tbe spot 
became pcTfenly black, tbe smroandlng white paper was onallbcted by the 
Uqnids. Enowhig the photograpblc properties of tbe bichromate already 
dcaeribad, I beileted that this might be the Ibondation of a good photo- 
grapblc [Rocess ; and that If the blchrmnata coold be kept ftom penetrating 
the pores of the paper, by being kept on lU surface, the detects of Sella'i 
proceea might be avoided. With tbla view, I began by flillng the pores of 
«ie paper with albumen, and then, to render it InsolnUe, Immersing the paper 
in ether. This, howeier, did not answer. But as it wonld be tedious to 
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detail all the ptLlna I took to dlacov«r whmt wonld not do, and to find in wtutt 
propoitioiu and in wbat order tbe riglit materials conld be best applied, I will 
briefly give the formnlB wbidi I baie adopted, and b; which tbe epectmena 
atlnded to were produced : — Flnt, take the white of eggs, and add 2S per 
cent of a satnrated solntion of common salt (to be well heat np and allowed 
to subside) ; float tbe paper on the albmnen fot thictj' secoads, and bang up 
to dry. Secondly, make a saturated solution of blehmmats of potass, to 
which hag beeo added 25 per cent, of Boaofoj'a acetic acid. Float the paper 
on this aolatlon for an instant, and when dry it Is fit fbr use. This must bo 
done in tbe dark room. Thirdly, expose under a negadve, In a pressare 
ftsme, in tbe ordinary manner, until the picture Is infflclently printed In all 
tedetidIs,~bntnot oTer-piinted, as U oeual with tbe old procees. Thisre- 
qnlraa not more than half tbe ordinary time. Fourthly, Immerse Iha pictures 
in a Teesel of water In tbe darkened room, — the underampoeed bichromate 
and albumen then readily leaves the lights and half-tints of tbe picture. 
Change the water frequently, nntD it comes ftom the prints pore and clear. 
HAblj, immerse the picture now In a eatniated solntion of protosolphate of 
iron in cold water for Ave minutes, and again rinse well In water. Sixthly, 
immerse the pictoies again In a gataiated solntioa of gallic acid In cold water, 
and the color will Immediately begin to change to a fine porple black. JUlonr 
the pictures to remain in this until the deep shadows show no appearance of 
the yellow bichromate; repeat the rinsing. Seventhly, immerae, finally. In 
the ibllowlng mixture; Pyrof;aIllc acid, two grains; water, one onnce; Beau- 
foy's acetic adiji one ounce; saturated solntion of acetate of lead, two 
drams. This mixture brightens up the pictores marrellonsly, restoring the 
UghtB that may have been partially lost in tbe previoos parts of Iheproceaa, 
deepening the shadows, and bringing out tbe detail; rinae, flnsUy, In water, 
and the pictures are ciHnplete, when dried and mounted. Tbe advantages 
of this process may be briefly stated as follows: — First, as to its economy. 
Bichnimate of potass, at 2d. per ounce, b aubstitated for nitrate of silver at 
St. per onnce. Secondly, photographs In this way can be prodoced with 
greater rapidity than by tbe old mode. Thirdly, the pictures being composed 
of the same materials which form the constituent parts of writing-Ink, It may 
be fairly inferred that they will last as long as the paper upon which they are 
printed." 

Qaadiiut'a mode of prttfrving PhotogropAi on papa-. — I dlsaolve a certain 
qoanlity of tbe gatta-percba of commerce In the Colat benxine. 1 decant in 
a few days, so as to have only the clear portion. I plnnge my paper, sheet 
by sheet, in this solution, and withdraw It almost Immediately; then, hang- 
ing it by a comer, I let it dry. I then present these sheets which contain the 
gutta-percha as a powder, but not as avamlBb, to a good flre. The grains of 
gutta-percha unite, and corer the dbres, forming an Interior varnish which 
ia nearly Impermeable. 

I albuminize this paper which has lost none of its transparence (albumen, 
JOO; raiurwater, 25; chloride of sodium, 6). I dry it, and render it sensItlTe 
by a solution of 15 per cent, of nitrate of silver. I allow it to drip, and dry 
it by a gentle flre ; I produce a poeitiye In the usnal way, and flx it by 
hyposnIphiCe of soda at 10 or 15 per cent.; but this operation Is so mndi 
abridged, that in a few minutes tbe proof Is fixed like one on glass, and of a 
beautinil sepia tint. Xothing prevents the use of chloride of gold, if that ia 
desired. The washing may be done in a quarter of an hoar. In place of Inat- 
13 
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ing from twelve to twonty-roar honre, and tha proof Is of sdmlntble trane- 
parence, tbe paper also keeping all ItB whituucss. — Complei JUndia, 

Phati>-Lilh<igrapliy. — Tbii namo iaa been applied by tho dlscoTererB, 
Messrs. Cutting & Bradtbrd, of BoBton, to a new and beaQtifol application Ol 
Ibe fhotogiapMc art, which is erldentlj deslliteil to revolatianlze. In a great 
measure, the ordinary processes of lithogiaphy. Tho reqalBllee J%T tbe pro- 
duction of tbe effect are, in tbe first instance, a irell-groond lithof^rsphic stone, 
and a glass negative photograpb. Tbe atone, by a peculiar treatment, which 
b realty tbe discovery itself, and Is yet a secret. Is prepared In a few mlnntM 
to receive the photographic Impression, throngh tbe glass n^atlre, by enpo- 
snre to sun-light. The stone-plcnire can then be washed. Inked, and any 
nomber of pbotoiithogr^tu printed fhim It npon paper, by means of tbe 
usaal lithographic press. Images magnified by the microscope, and thrown by 
means of the camem upon a prepared (tone snrface, are depicted wjtb wonder- 
flil accnracy. The value of this discovery, as applied merely (o the illDstia- 
tjon of books, especially scientific treatisee, is obvloas. 

The French Academy have recently received some InletwHng meiqolra on 
But^ects connected with photography. In the camera obecora, which is 
nanallyeiDployed la photographic operations, tbe objects dagQerreotyped are 
traced by the sun on a plane snr^ce, whose estent (being necessarily re- 
strained) coitesponds to a field of vision which cannot well cover more than 
tMrty or tblrlT-flre degrees of angular space. Bo, too, in tbe art of draw- 
ing, when tbe dnutghtsman would represent a scene on {be plane, be takes 
care to restrict it lo tbe same limits, as they Include all the objects our eye Is 
able lo take In at the same time, without chuiKing its direction. Bat if he 
desires to depict a lai^er portloQ, or rather all the objects which ma; b^ seen 
In every different direction frma a given station, it Is evident that Instead of 
taking a plane surface, he mnst take the Interior surface of ft cylinder; forlhe 
observer, being placed npon the axis, will discover a suitable element, on 
whatever side be may loot, for tracing the olycct supposed to be placed in 
the same direction. This sort of cylindrical picture, developed in a circular 
manner around tbe spectator, is called a panorama. IalS49, a photographer 
named Martens, pubtished a method fbi obtaining, upon the daguerreotype 
plate, and In one single operation, a demi-panorama of exterior views. The 
plate was curved In a demi-cylindrical form aroond the optica centre of tbe 
otjectlve, which being placed on a vertical pivot, was directed In snccession 
to the different points of the horizon, carrying along with It a diaphragm, 
having an, aperture with vertical edges ; in this way the different portions of 
the plate were affbcied in succession, so that when once the jniwf was com- 
pleted. It represented all ot^ects visible within an angular field of 180 degrees. 
Tbe scenes obtained In tlils way by M. Marteng, were Iteaullful Utile pano- 
ramas; but tbe objects were represented in it in an inverse order to tliat they 
occupied lu nature, and, unfortunately, the geomctrfcal cotnbinationon which 
the method Was ftinnded, prevented the operator from restoring the objects 
to their original position. Had the operator attempted to place a reversing 
mirror before the otgective, he woald instantly have discovered that, daring 
the evolution of the optical system, tbe clonds wonld have assumed a relative 
motion on tbe plate, which would have rendered It Impossible to take a 
daguerreotype. Besides, as more daguerreotypes are taken on glass than oo 
mclal at the present day, and as it is inconvenient to bend a plate of glass, 
M. Martens' Ingenious method gradoallj 1^11 ont of nse. We now bave a 
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new method, devised hj H. OanUR, an engineer of the mining school, wbkh 
completely aolres the problem. 

When the operator takes ft Ttow on paper, the Tiew la rei-ereed natnrallj, 
by the simple tnnifte to aoodiGr abeet. Tbenfbre, imagine an appantiu 
coDstmcted ao aa to tnrn on the horttonuil plaoe which anpporta i^ and be 
directed at pleasure towaida any pi*it of the horiTOn. While this motion Is 
taking place, the esteilor ot^ecti represented on the graond gloss change 
places In the same direction with tlie head of Itie objectlre, and if the screen 
ia Bultablj arranged, tlie operatorwill be able to move it In euch a manner aa 
that thCM poinu remain at the iame points of the Image daring the whole 
time Ihej take to cross the field of tIsIod. As this morement is Indefinite, 
the operator may in this way sweep the whole horiion. To step thim this 
simple observation to the practical realization of a panoramic apparatn*. It 
Is necessary to find the mechanical contrivance which coordinates in the re- 
qaired ratio the motion of the appanLtns which snstains the glass plal« on 
which the new Is to lie secored, and the motion of the whole appantiu on 
its plane. Row, It Is easily demonstrated that the motion of the screen most 
be such that (is plane mores without slipping on the ideal cylinder which 
describes the mean vertical line of the focal plane by Its motion round the 
optical centre of the objectiTe. If this motion of the screen could be effected, 
e«cb of Its points would describe In space an evolvent circle ; If, therefore, the 
evolvent Is materially contracted, and secored on the base of the apparatus, 
and the appantns which contains the glass plate Is fastened to its edges, so 
as to fbllow Its contour. It would neoessarily constantly occnpy a position 
which would assure its relative steadiness to the Image. Stich Is the elegant 
■ointioa proposed and practised by H. Garella to obtain, on a rigid plate, as 
extensive panoramic views as the operator may desire. If the operslor doee 
not reveise the view obtained directly in tbe camon obacora, the Image is 
engendered progressively, band by band, on the livner snrfkce of a supposed 
cylinder, which corresponds exactly wllh H, Hanen's real cylinder. Bat if 
lie desires to reverse the objects at once, the Image must be traced on the ex- 
terior snribce of a cylinder of the same radlns. He will then see that the 
centre of rotation of the apparatns mnst be moved llack of the screen, and 
to a distance equal to the principal focal length of the objective. This 
cliango (which is the geometrical translation of a change of sign) enables 
the evolvent of circle to continue to gnlde the apparatns which supports the 
plale and secures the clearness of the Images, H. Garella's plates exhibit by 
their clearness the perftcttou of this mechanical process. They cover a sur- 
face of great length, and when they are seen lying flat It is easy to detect that 
they represent impossible scenes. Each part may be examined by itself ; but 
when the spectator attempta to take In the wliole, he at once perceives very 
great deformities In the horlxontal lines, which ars caused tiy the difference 
existing between the position in which It Is seen and that In which It was 
formed, part by port. As soon, however, as, the curve of the ideal cylinder 
Is tECstabUsbed where It was formed, and the observer places his eye at the 
point occupied by the otttectlve of the camera obscnra, all the oljects appear 
at tlieir real angles. 

THE "ELLIOtTPB" PK0CBS3. 
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«xuiilne uythlng which piamlsea noTeltj- in thie direction. And y^ m 
believe ■ tlioagfat haa at leni^th been struck oat, at on«fl so simple tmd to 
practicable, tihat It oumot fall to produce a great eitteiision of the art, both 
In the nombcT and style of iti products. Id dlstJngnlililng the method tie 
ate abont to describe. It may be premised at once, that this operatioD doe* 
not, as In the case of the g^eat majority of other phott^craphic processes, 
piofees to KiTe an immtdiale transcript of some scene or fignre existing In lut- 
tnre. In ordinary esses the snn transfers to the photographic paper a plctare 
of some object or gronp which bus already a complete and Independent ezi»- 
lence, — whether It be a human figure, a building, a piece of sculpture, an 
engraving, or a landscape. It records estabh'shod bets, or repeats woriu 
which were designed without reference to it. But the Elllotrpe photographa 
are alw^s the results of pointings made expressly for the porpose. This 
involves, of course, a principle, namely, that the pecoliar skill of the living 
painter, with all Its powers and resourcea. Is tranafened at once, f^esh Stam 
his hand, to the very sheet of paper which is to spread tIiroD|^ the world 
the example of his s^le and composition. The other Important point Is Ih« 
■impllcity of the (^leiation, which encourages attempts, obviates ihilnres, 
and Insnra an nnusnal nMdom, etc.. In the result. A simple Idea may gen- 
erally be simply expressed; and to the reader familiar with these salyects, 
the whole process will be rendered clear at once by the explanation, that the 
artist who wishes to prodoce an EUiotype picture, paints the snt^ect himself 
in white body colors upon one side of a piece of glass. It Is evident when a 
sheet of senaildve paper, stretched on the other side of the glass. Is exposed 
to the light — that where the glass is tnnipsrent tiie paper will come out 
black, and where the light is blocked out by a layer of paint, it will remain 
white. But the paint Itself is slightly traoslnceal, and thus every variety of 
shade may he produced by duly graduating the thickness of the layers. 
This Is in snbslance the whole of the Invention — for such It is believed to 
be, notwithstanding its simplicity. But there are several olhor points which 
deserve attention. As the oil pointing Is oo one side of the gloss, and the 
photographic paper on the other, the n,y» of light have to pass, not only 
around and partially throngh the paint, bat also tltrongh the glass, betbte 
they reach the paper. The consequence of the li^t passing through the 
glass is, troia redaction, or some other cause, to give a son, melting outline 
on the paper, even where there is a sharp line drawn on the glass. The 
effect of this, in many instances, is very welcome and desirable, as In the 
case of clouds, fhathers, or the rounded outlines of the face, limbs, etc 
Where, however, sharpness in the photograph is absolutely required, this 
property becomea objecttooable; and a remedy was long sought for by the 
Inventor In vain. It was discovered at length by accident. A ftegmcnt of 
cotton thread, or some small fbretgn subUance, hod, much to the operator's 
annoyanoe, lodged betwem the g^s and the paper, i. c, on the opposite side 
to the painting. The effect wag a blur on the photograph ; but it had such 
remoritably clear, sharp edges, that the idea Instantly occornd— Why not 
paint the sharp lines of the picture on the other tide of the ^ass, next to the 
Iodized paper? The result turned out exactly such as was expected and 
required] and sharpness of outline can thus be secured, as woll as round- 

The painter's part of the proceeding Is an extremely simple one; he has 
only to lay a piece of black paper under the gloss npoo which bo paints; 
everything then le a» it will finally oppoar in the picture. His ground la 
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dAik, kud be palnM In the iigliU, fadghtenhiK his color where they are hlKh- 
Mt, and learlni; It blank where they are low. The flist and most obTlons 
Appticatloa of this method Is to tha copTln;;; or palndoss and enf^vjngs. A 
■beet or i^aa» cui be laid over -the work to be copied, and thna tuerj line 
and bonndary of shadow can be accnrately traced, and the very handliofc 
and manner of the oii;i:Jna] Imitaicd, nntl! the copyist's woiit begins to con- 
ceal what Is beneath. The glass can then be remored, the black paper laid 
behind the rIb«b, and the work proceeded with In the ordinary way. When 
It is complete, or, If desired, at any stage of the proceedings, an endless 
nomber of photographic pioofli can be taken. Engravini^ and lllhoijiraphie 
stones wear ont, bnt there la lllarally no end to the fac-Mimiiet that may b« 
taken of an oil painting on glass. When the namber of good copyists who 
can be fonndof works. In oil la connidered, and that their work la so much 
more rapid than that of an engraTer, the cost of prodncUon beinjt conse- 
qnently lees, it really leema aa though the engraver'a art, except In Its 
Ter; hl|;hest effbru, must be lo a great extent ■npersedad by this method. 
Another application of tbe Bllo^pe ptoceM ia the palntlnK of (sbjocta Ihnn 
natnre. The anlat who painU npon glass Instead of canTas, not only pre- 
pares a work which may be multiplied IndeAnltely In the way we hare 
described, bat which also remains a fliJshed work of art, dbtlngnlahable 
only, OS we are told, by pracflMd eyes trom an oidlnary drawlnK or painting 
on paper or conras. It will be remarked at once that no colon can be em- 
ployed except blad and white. This Is nndoabtediy the case, so far as 
painting lOr Ihc copying soke la concerned ; bnt, after that is done with, 
appears to be qnlle possible to pulnt In ctdors upon the reverse or back 
the gloss, BO OS to Rivetlieeffectof aflnlshedp^Dtingwhenhnng taa room. 
It remalna only to add, that the Inventor and patentee of this li^nioaa 
process, from whom it takes 111 name, Is Hi. BoUoson Elliott, an artist 
who has hinaelf practised the method to a consklcrable extent, and with 
BQtcess that is very remaikaUe, oven at this, which hecooalders an early, 
stBgB of the diacovery. The roundness and accuracy of ontUne, and the 
depth and transparency of the shadows, aie remarkably consplcaone, whilst 
It la In bringing ont the high lights that the skill of the artist Is chiefly exer- 
cised. The adaptability of tbe method to subjects requiring a multiplicity 
of mlnnte and sharply.deflned detail has not yet been ao well eslabUahod as 
to others where the forms are simple, and the effect of the picture depends 
inalnly upon its light and shade. That this ptocess will recommend itself at 
once and extenaively to original painters, for the sake o! Imparting to their 
pictures the capability of being reproduced In a cheap, rapid, and direct 
manner, can hafdly, perhaps be expected ; bat that It will be resorted to fbr 
the purpose of repiodnctlon, we cannot doubt, patUcolarly when the results 
ate ao saUsfaciory In tbemselvea, and so flatttting to the hand and pendl of 
the painter. — London Liltrarj CatMt. 

FHOroGLYFHIC ENOEATmO. 

The following Is a aummnry of Mr. Fox Tablet's recently patented Inven- 
tion of photographic etching, which he terms " Pbologlyphlc Engraving." 

Mr. Talbot uses the steel, copper, or sine plates, ordinarily employed by 
engravers. The plate to be operated on la covered with a thin Aim oT a 
solution of the common gelftllne of the shops (In the proportion of a 
qnnner of an onnre of gelaiioe to eight or ten onncts of water), to which 
bos been added about an ounce of a saturated solution of bichromate of 
13* 
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potash. The ottjcct to be engraved, TrhJch " maj b« either material anb- 
slaoces, m lace, the leaTes or plants, etc., en^ravinga, wiltingB, or photo- 
graphs, etc.," in then placed on the prepared plate, and both are icrewed in 
a pbot^rapblc printlDK-'twne. Alter exposure to sun-light, ot for a longer 
pffllod to the common daylight, as ii nsoal in photographic printing, the 
plate ia removed from the IVune, when " a Taint im>ge is seen npoa it — the 
yellow color of the gelatine having turned brovni wherever the light hai 
acted." Thai fur, the process is preclselr the same as that of Hr. Talbot's 
Invention, patented In October, 1853. But In that process the next stage iraa 
to vroeh the plate in watiir, or water and alcohol, in order to dissolve thot 
portion of the gelatine on which the sun had not acted, and In so doing the 
huage has almost invariably been fbaiid to be Iqjured. In the new method 
the plate Is not washed at all, bat the operator proceeds at once — and in 
this It Is that the novelty of the new method mainly consists — to cover the 
surface of the plate evenly with a little flnely-powdered gum copal, which is 
then melted by holding the plate over the flame of a epirit lamp. A uniform 
aqnatint grvnud is thos formed, and as soon as It Is cold the plate is ready 
for etching. If Mr. Talbot's apocification bo anfflcient, the etching process 
Is the simplest of any yet practised. The etching liquid is a solation of 
percblOrtde of Iron — Ave or six ports of the satorated solution to one of 
water. A small quantity of thia is poured npou the plate, anil nilh a camel's 
hair brush spread equ^y all over it. " The liquid penetrates the gelatine 
wherever the light has not acted on it, but it refuses to peuetrato those parts 
upon which the light has sufficiently acted. It is upon this remoAable (kct 
that the art of pbotoglyphlc engraving is mainly founded. Ia about a 
minnie the etching Is seen to begin, which Is knovm by the parts etched 
turning dark-brown or black, and then It spreads over the whtde plate — the 
detailBof the picture appearing vrith great rapidity In every part of It." If all 
proceeds well, the details of the plctora will present a satisfactory appearance 
to the eye of the operator ia two or three tninutes; the operaiot stiiring the 
liquid all tha time with a camel's batr bmsh, and thos alighUy rubbing the 
Borflice of the gelatine, which has a good eff^ When it seems likely that - 
the etching will Improve no further, it most be slopped, and the plate cleaned, 
when the etching is foimd to be completed. 

The etching process, as will have been seen, la finished at once. No 
"stopping oat" even of the more delicate parts, as In ordinary engraver's 
etching, would seem to be necessary ; at least none Is mentioned. In order 
to bring oat liiint ports, or to docpon others, we ore told, however, that the 
operator may " touch with a camel's hair brash, dipped in liquid (No. 3}, 
' those points of the piciuie where he wishes for on Increosed effect." The 
No. 3 liquid ia merdy a weaker solation (equal parts of water and the 
saturated solution) of the perchloride of Iron — for It is note-worthy that 
(be weaker solution Is the most rapid in its effect. A simpler process of 
photographic etchbig ia Inconceivable. If It answer aa perfectly, and if its 
range be as comprehensive as is here staled, the great question of snn- 
engraving to In o fair way of settlement,— not settled, however, as hos been 
too hastily assumed. The process here described is etching simply; and ve 
fear, from the description, is too superflclal to produce many perfect imprea- 
aiona. However, if it go no ftirther, It is an exti«mely beautiful extension of 
hellogmphy, and to ns It seema to lay the foundation for o more satisfactory 
result than has yet been achieved.—XoniJon Ziiterarj/ Qantte. 

The process of Heir Pretsch, which excited so much attention a year ago 
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(IM Asniul Scientiac Dkcoverr, 18S8), ba» not worked u well as wn* 
expected, imumuch aa the prepaied platei wete Tound to teqaira too itmch 
MBislJuice from (be angnver'a Bcraper ia order Co perfect them. A cotDpnny 
fbnned in England to cairj out the procesB apua a largD scale, hae proved, 
comniorcially, a fallim. Several proceasee of phoCot^pblc engrarlnfc are, 
howerer, noir used to aome exUmt In Europe ; the beat of which la tbet of 
Hi^pce St. Victor, af pans, whose iwnlM reeemble an aqoatiDt engTSTlni;, 
and are rear beaaUM. The great dnwbacb encoiuilered bj all who bave 
worked In thte field thoa br, appeftre to be, the unall number of perfect 
impresalons which the pholognphlcally aograved platM are capable of 
pritktiDg. 

BINOCDLAB VI8I0S. 

Of tbe tboaBanda who gaze wttb delight upon the magtcal efltads prodnced 
by that amall hutrnment known aa the steieoacope, how fbw there an who 
comprehend, or attempt to aaaipi leasona for, die eitraordlnaiy optica] U^ 
riona experienced throngfa Iti fnatnunentalit;! 

It IB with the view of. In aome d««Tee, elnddadng the principle* of vtolon 
npoD which theie are foanded, that the ftdlowing article Is wrltlrai. 

It will, in the first place, be well to cooaider the dllTerence between tnonoc- 
nlir and binocnlor vision. NaCore has furnished as wltii several means of 
determining tbe distance of objects which laaj happen to come within reach 
of onr Tlaoal organs. One Is, Chat of distinctness ; a greater or less degree 
of which — other thin^ being eqoal — glves an idea of greater or lesser 
distance in the object viewed. The second la through the change of focua 
required in tbe lens of tbe ej^ In reliacilDg to a pi^nt on the retina, r«fa of 
light entering it whh a greater or lesser degree of paralletlam, tbos prodndng 
in the bialn a consdoaaneaa of unequal diatances in the ol{Jecta ftom which 

Tbe means abovo allnded to, it is evident, are enjoyed In almost the aama 
degree when viewing with one eye as where txtth are naed. B; far, however, 
the greatest power with which natnie baa oidowed as of dlacrlmlnating 
distances, ia through the agency of binocoiar vision ; or. In other words, hi 
the sensation produced in the brain bj the different detciMfl of convergency ■ 
of the optic axes required In obtaJnlng dislinct«lslon of tbe diflbrent^ dis- 
tant pointa of objecta upon which they are directed. It is to tills bcnity 
thatwearehtdel)tedf)M'oar most palpable evidence of dlfj^rencial distances, 
and fbr* that consdonaness of solidity and relief so remarkably experienced 
in the atereoecope. It Is evident, tbr example, when we are looking at a 
house or other object that has depth as well as breadth, tlom such a point of 
view aa to enable ua to see two sides of it at once, that we receive a differ- 
ently perspective image apon the retina of either eye, or that we must see 
more of one aide and leas of the other with the right eye than with the left, 
or viee renu,— thus accomplishing wUh one view what a person with but 
one eye would require two views at positions 3 1-2 Inches apart — the distance 
between tbe eyes — lo accomplish. These are the diffbrently perspective 
views of the stereoscopic cards, and It is ibe effort to reconcile these dissim- 
ilar plctnies by convening the opdc nxee at pouits differently distant ftam 
Hie eyes which produces the wonderful eflbct above alladed to, and which 
enal>]es us to experience all the scnaalions of delight which would lie pro- 
duced by the contemplation of the landscqie Itself. The stereoscopic plc- 
tmef will, of coune, never quite conespond. Thay are taken simultaneously 
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wlih It camera coostmcted with tiro lenses, or coDReentiveljr with > caincni 
wilh one moveable lens. The Icaaes of die atoeoseope, betidea magniryin^ 
<ha pictares, Mie eo placed u to unite cenaln ilmilu- points of them, tbiu 
rolieving Ifae eyea of loo great eObit in nnitiilg them entiioly by coavergeii<7' 
of the uea. 

The meaos aboie allnded to, by which we are ensbled to Jadge of dififer- 
entiiil dJtancea, are of conne much dlminlBliod by the diitance tbitt the 
objects viewed ue lemored from us. Our conicloDiDeis of dlfltarent dis- 
tances by dletlnctneu ii diminished thronf;h decrease of li^t. Our Jodg- 
mcnt, thiangh change of fDcu, ia dimlnfgbed in coDseqaence of the paral- 
lelism of rays tram distant objects being so nearly the same as to reqniiv 
but little change In refracting them to a point on the retina. And lastly, the 
binocular effect la In a great degree impaired throogh the identity of distant 
TiewB when seen ih>ni positions only separated by a base of 2 1-S inches. 
Nalora tias thos observed her omal economy in proiidiDg tor our necessities 
alone, — It being of little coiaparatiTB Imponauee to ds generally to be 
acquainted with Ifae relative positions ol distant objects; whereas our per- 
sonal conveniaoce, and even safely, depend greats upon our knowledge of 
those near at band- We an therelbre provided with mnch more ample 
means of determining the latter than the former. — .ftwr. /VxhUib IiulituU. 

TELE8TERE08COPB. 

Prof. Hetmholtz has recently published a description of an Instiumcnt 

whiiA he calls a Telestereoscope (telescopic atei«oscope), the otject of which 
in to present, stereoscoplcally united, two pictures of a landscape corre- 
sponding to two points of view, whose distances considerably exceed the 
distance between the two eyes. The sterooecoplc power of the eyes ia 
email, because the diataoce between them [a small; by the Instmmcnt it 
la widened, and the eflbct which a stereoscope prgdnces In a picture of a 
laadacape la thrown over the landscape itself. The Instrument la made np 
of four minors and two ey».glaises. Two mirrors placed, alike, at an a[^;le 
of 45°, one to the right and the olhet to the left, receive the rays of Ught 
from the landscape. Those mirrors throw the r^ys horlMmtally towards 
one another, to two oblique mimiiB, which throw the rays thtoogb the eye- 
glasses to the eyes. In a window, place on either side, say three or four 
feet, or the width of the window apart, a miiror, at the angle stated, to 
lecelve the lays from outside, the pianos of the two Bahrora c<Miverging^ of 
course, to a point in the room. The mirrors will have the position of the 
half-opened shutten of the window. The rays tn«a the scene outside, on 
reacbing them, will be tlirown parallel to the window, those of one mirror 
towards the other. Now, by pUclng at the middle ot the window two 
smaller mimin, meeting like the legs of a T, but at an angle of 9(F, and 
fadng in the room, the rays wlU be thrown Into ttie room ; and If these two 
nUiToca are not too large, or an properly placed, the ray* will have Just the 
distance apart required to pass Into the eyes. A box or fhune may enclose 
the minor*, and a couple of lenses be Inserted as eye-places, and the effect 
thereby be improved,— tiioagh the lenses should have a focal length of 
thirty or forty Inches. The mlrrois should be tuade of the beet plate glass. 
The alxe may be mncb larger than the breadth of a window, although nut 
to any very great advantage. 
To see near o^ecCs In the tcleslersoscope, the refiectora mnst be Kuned 
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Pound their TeiUcal axee ao that the angle twtween their snrhcM Mtd ttie 
long edge of the box la Bomewhst greater than 4S°. Tba objects theo 
appear greatly reduced in size, bat In surprisingly prominent relief. Wben 
the large mirrora only are tnrned, the small ones being left at the angle 
of 45°, an exaggerated relief le obtained. If the dimensions In tbe direc- 
ttoa of the depth of the field of view, to those on the Eorfbce, are to retain 
tiielr right relations, the large mirrora mnst alwajs remain parallel to the 
' small ones. The aspects of near ol^Jects, paitlciilarly of the human flgnre, 
arc Btriklngly beanUiU in the teleetereoscope. Tlie impreseion differs m»n 
tbe redncdon produced by concave glasaet. In tbe circomatance that it a not 
n»luced pictares that the observer imagines he sees, but actually reduced 
bodlea. 

Magnifying power may easily be connected trlfh the tekstereoscope: it 
Is only neceesaiy to place a double opera-elass between the eyes of the 
observer and the small reflectors ; it Is atill preferable, for the field of view, 
to separate the eye-glass ftom the object-glass of the Instrument, and so 
fix them in the talestereoBcope that the light at each side first strike tbe 
laige mirror, then the ol^ect-glass, then the small reflector, and finally, 
tbe eye^lfijs; so that in this arrangement the optic axia of the telescope 
itself is bnAen at a right angle. The greater the magnifying power, the 
greater, of course, must be the perfection of the plane reflectors ; bat then 
it is not necessary to chooao them latter than the otiiject-^asB of the 
telescope. 

These views, at tbe same time telescopic and stereoscopic, also exceed, 
to an extraordinary degree, the common image of tbe telescope in vivid- 
ness. In the simple telescopic images, dlffereace of distance disappears 
totally : the ohjects look exactly as if they were painted on a plane sor- 
fiice. By the ordinary combination of the two (Jaliloo's telescopes, the 
ai^>earance of relief for nearer oltjects is In some degree obtained; and 
hence it is that a double opera-glass gives a mnch livelier Impression of 
relief than a single one. Bnt in the usual construction of (he Instrnment 
the relief is folae; the objects appear as if they were squeezed together 
In the direction of depth. In the case of human facea, on which, for the 
most part, opera-glasses are directed, this is very strlltlng. When they 
are regarded ftam the fh>nt, they appear mnch flatter than they really 
arc; and when looked at in profllo, they appear too harrow and sharp. 
In both cases the expression of the eoontenance is Msentlally allored. 

When a double opera-gloss Is turned round, and the observer looks 
through the ot[]ect-gt«M, tibe deep dimensions of otOects are magnified oat 
of proportion. While, therefore, through a simple telescope all objects 
appear as paintings, throuf^ a double opera-glass complete objects are 
seen as barrdiifi; while, by reversing the opera-glass, objects appear in 
high relief. 

The fbllowlng paper was recently read before the Royal Society, by H. 
ClODdet: 

The author having observed that tbe image formed on the groonil glass 
of the camera obscura appeu^ as mnch in relief as tbe natural o^ect, 
when seea wltli the two eyes, has endenvwed to dlscovei the cause of 
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that phenomenon 1 and hli expeiimenla and naeardica tulTS dlsckMed Ota 
■ingnlar and unexpected Tact, ibM althoitgh only one image leaiu deincted 
on (he gronnd glass, BtUl each eye perceivea a dlfT^ent Idukb; that in 
NaJlty there exist on the ground glass two images, the one risible only to 
the Tii^ht eye, and the other Yislble only (o the left eye, — that tbe imni^ 
Men by the rijjht eye is the representation of the ol^ect leA'acted by the 
left side of the lens, end the Image seen by the tcft eye is the tepiesenta- 
Hon of the object refracted by the right side of the lens. Coneeqacntly, 
tbe<e two Itnages proseotlng two different petapectlves, the result is a 
•tercoscopic perception, as ^rheu ire look tbroogh the itweoscope at two 
tmajiiea of different pciapectlTes. 

It appears that all the different images reAvcted eepaistely by every port 
of the lens, are each only visible on the lino of their teftacthw when it cor- 
tespoods with the optic axes ; so that while we examine the imofte on tbe 
gronnd giasa, if we move the head we lose tbe perceptlno of all the rays 
which are not corresponding with the optic axes, and have only the per- 
ception of those which, accordtni; to the posMon of the eyes, gradnally 
happen l» coincide wltli the optic axes. Conseqnently, when we look on 
flic gronnd giats perfectly in the middle, tbe two eyee being equally distant 
ftom the centre, tbe right eye seea only the rays refiacted troia tbe loft of 
flie lens, and the left eye only those relVacted from tbe right of tlie less. 

If we move the head horizontally, as soon as we have deviated about 
e° i^m tbe centre on the right or on tbe left, In the flrst position tbe right 
Vft se«« no Image, and the left eye sees the Ims^ which before was seen by 
the rigkt eye; in the second position the inverse takes place, and of cooise 
in both cases tliere cannot exist any stereoscopic UIubIoq. 

When we examine on tlie ground glass the Image of a solid produced by 
the whole aperture of tbe lens, if we have taken the focna on tbe nearest 
point of the solid, we remark, In lookbig with the two eyes, that the image 
is stereoscopic, and as soon as wo shot one eye the lilnsion of itiief disap- 
pears instantly. 

The stereoscopic effect Is beaatifhlly bnin^t ont by the image of a gronp 
of trees ; and when experimenting In an operating room. It is rondeied qnite 
consplcnooB If we take the iraajfe of an object having several planes very 
distinct, such as the focimettr, which the antlior has described in a former 
memoir (see PiM. Mag. for Jane, 1851). 

If, wl thont altering tbe Ibcus, we examine the lame Image with the psendo- 
icope, the effect Is paeudoecopic. But if the focns has been set on the most 
distant plane of tbe fbdmeter, the effect is psendoscopic, and it becomes 
stereoscopic in looking with tbe pseodoscope. 

The image loses its relief when It la ptodoced only by tbe centre of the 
lens. The stereoscopic and pseitdoscoplc effects are therefore as much less 
apparent as the aperture of tbe lens bos been more reduced, and they aro 
the more evident if the Image is produced by two apertures on both extrem- 
ities of the horirontal diameter of tbe lens. This mode of conducting tho 
experimenia presents tbe most decided manifestation of the whole phenom- 

Bnt It must be remaAed, that if tbe Image is received on a transparent 
paper Instead of [{round glass, it does not hi any cose present tho least illu- 
sion of relief. The surface of the paper has the property of preserving to 
both oyos the same intensity of image, ttoTa whatever direction the rays nro 
rofrectcd ou that surface, ond at whatever angle Hio eyca recede from tlio 
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centra to examine tbe iumge. la fant, All the vsHona ImageB roftaictcd 
flirongh every part of the lens and coinciding on the Bur&ce of the paper, ore 
Tijible U whsterer angle ttisj aie examined. 

The reason of this difference between the effect of the f^roimd giasi and 
that of the paper is, that through tho snrt^ce of the ground glew, rompoaed 
of imiumciable molecoles of the greatest tronaparencr, only deprived of 
their origlna] panUelism b; the operaliOD Of grinding, tint acting as lentet or 
pruHU disposed at al! Idnda of angka, the tsys retVacted by the Torioos parts 
of the teas continoe their coorae In Etraigbt Unea In piuging through these 
transparent molecaicB, and are Tiaible only when they coincide wllh the 
optic axes, being invisible in all other ditectiona ; that, in abort, they are not 
■lopped hy the surface of the ground glass ; iriiUe the paper, bdng perf^iy 
opaque, stops all the rays on their passage, by which the iin^e of the object 
remsins fixed on the sur&ce. Each molecule of the paper, tieooming Inml- 
noos, sends new mys in all directions ; and tram whatever direction we look 
on the paper, 'ne always perceive at once all the images superposed ; eo that 
each ^e acting the two perspectives mingled, the process of convergence, 
according to the borteoutai distances of the same points of the various 
jdanes, cannot Iiave its play, and no stereoscopic eSbct can take piece, as Is 
the case with the ground glass, which preaenta to each ray an Image of a 
dlllb^nt perspective. 

Tlie antbor explains (hat he has ascertained these facts by several experi- 
ments, the moat decisive of which consists in placing beftore oue of the mar- 
ginal openings of the lens a blue glass, and s. yellow glass before tho other. 
The oltject of these colored giasses is to give on the ground glass two images, 
each of the color of the glass throogb wblch it Is refracted. 

The result is two Imagea, snperpoaed on tlie gronnd ftlasa, one yellow and 
the other blue, forming only one Image of a gray tint, being the mIxCare of 
y^ow and blue, when we look with the two eyes at an equal distance 
ftom tl>e centre. Bnt when shutting alternately, now tbe ilgbC and then the 
kft eye, in tlto first case the image appears yellow, and In the second it 
appears blue. 

If, while looking with the two eyes (the opening on the tight of the lens 
being covered with the yellow glass, aud the opening on the left with the 
blue glass), we move the head on the right of ^at 6°, tbe mixture of the 
two colon disappeaiB, sjid the Image retains only the bloe color ; on tho 
other liand, if after liaving resutned the middle positk>n, which show again 
the mlxtnre of the two coloii, we move tho head on the left of 6°, tbe mix- 
ture disappears again, and the image retains only the yellow colot. 
■ This proves evidently that each eye sees only the rays which, when alter 
having been refracted by any part of the lens, and continuing their course in 
a direct lltM tbiougta the ground glass, coincide with the optic axes, while all 
tlie other rayt are Invisible. 

The consideration of these singular facta has led tbe autbor to think that 
it would be possible to construct a new stereoscope, in which tbe two eyes, 
looking at a single Image, could see it In perfect relief; such a single image 
being composed of two Images, of different perspectives superposed, one 
TisiMe only to the right eye and the other to tbe left. This would be easily 
done by refracting a stetwKcopic slide on a ground glass, through two 
>emi-1ensea separated enough to mnlte the rigbt picture of the slide coincide 
with the left picture nt the focin of tho semi-lensen. Tbe whole arrangement 
may be easily andorstood ; wu buve only to suppose tbot we look throogh a 
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I^nnil piui plated bcibra on onUiuuy stereoscope at the diitanee of the 
focus of its Bcmi-lenees, the slide being strongly l^ted, and the eye E©eing 
no oilier ^ii;bt tban tliaC of the plctnre on the ground t^Ioss. The whole 
being nothing more than e. csmeni having had Id lens cnt in two parts, and 
the two bulves enfflclently Bopoialed to prodace at the focns the cofoddenre 
of fho two opposito sides of the stereoscopii; flUde placed beibre the camera. 
The SterfoawmoKope. — At a sabeeqnent meeting of the Royal Society, M. 
Claudet presented a new optical inatrnniBnt Of hU Invention, called tho Sic 
leomonoBcope, by which, as Its name Implies, a single plctoro prodaces the 
stereoscopic illusion. In the centre of a lai^ black Screen there Is a space 
fliled with a square of ground glass, upon wUch, by some light managed 
behind the screen, is thrown > magnified photographic image representing a 
landscape, a portrait, or any other object. When we look naturally at that 
picture, with the two eyes, without the help of any optical Instrument, an 
extraordinary phenomenon takes place : we see the picture In perfect tBlicf, as 
when we looh at two different plctores through a stereoscope. It Is not nec- 
essary to be at a fixed distance from the picture; It may be examined as 
well at ten f^t as at one foot, as an ordinary picture, vlthont the least 
ftitlgue to the eyes. Allhoagh considerably enlatged by the Instniment 
Itself, we may magnliy the picture still more by using large convex lenses ; 
and two or three persons at once canonaraine it with the greatest ease, being 
able, while looking, to exchange any remarks, or exptsss the sensations sug- 
gested by the picture, — an advanta^ which is denied by the use of the 
common stereoscope. By this lemaiiiable diecovery, M. Claudet has solved 
a proUem which has always been considered as an Impoesibility by scien- 
tific men, — for the stereomonoscope, by its very name, must sound like a 
paradox to the ears of all those who am versed in the knowledge of the 
principles of binocular vblon, until they have had the opportunity of repeat- 
ing the experiments by which the author has found a new fact which they 
had not noticed or explained before. This new ihct Is, that the Image on 
the ground glass of the cauiera-obBcura produces the illusion of relief. But 
the phenomenon does not take place if the image is received on paper. 
When the medium Is ground glass, tho rays refl-acted by the various points 
of the lens upon that surface are only visible when they are incident In a 
line coinciding with the optic axes. So that the rays entering from the 
ground glass, and entering the right eye, are only those which have been 
refracted obliquely in the same direction, by the left side of the object-glass ; 
and tliose entering the left eye are only tliose which are refVacted by the 
right aide of the objert-glaaa; consequently, both eyes have a different view 
and perspective of the object represented on tho ground glass, and the alH^ 
image Is, in point of l^£t, the result of two images, each on^ visible to one 
eye, and Invisible to the other. This is the main point of H. Claudet's dis- 
covery, which cannot be fully understood without reading the preceding 
paper, and without repeating the experiments described in that paper. Tho 
stereomonoscope Is founded on the same principles; it Is nothing mure than 
a camcra-obscnra, before which are placed two images of a stereoscopic 
slide, and by means of two olyectglaEses, sufflcieatly separated, tho two 
Images are refracted on the same space, at tho focus of the camera-obscura 
on the ground glasa, where they coincide. By the same laws wc have 
alluded to before, the right picture Is seen only by the left eye, and tho left 
picture by the right eye; so Uiat, althouj-h only one picture appears repro- 
senlod on the ground glauieiach eye sees on the same spot a dUKoont pic* 
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tnre, haTingils particalur perspectiTS ; and, conBeqaenllf, in onler to obtain 
a sin^e vision, the eyea have lo TOnverge difforeotlj, to bring conserntivdy 
In the ceatie of both retinas the dlfi^renC aimllar points of the two plctorea 
acconting to their horizontal sepanuioti on Ihe grotind g^aM, the criterion of 
their respective distances. This altetsllon of the convergence of the opUc 
axis, accordlas to the distances of the variona planes, glies the suae sensa- 
tion of relief we obtain wlien we loolt at tite natmsl objects, or at (heir pho- 
lograplilc reprasentatleos. There is ft cliann In tlie eSbcIs of this instrtuoeDt 
pecnliarif agreeal^ (o the senses; and we may eongntalate U. CUudet 
apon having made a very lemsAable and iJ™*!"!; dlscoveiy. 

ALKEIDA'S BTEBEOSCOFE. 
An important modification of the Stereoscope baa recently been commo- 
nlcated to the French Academ; ^>y M. d'Almeida. With ttie common iastrn- 
ment, only one observer at a time can view tlie relief. H. d'Almeida ntoders 
it visible to several at a Ume, and at a distance of bbtcisI metres. For tills 
purpose he caoses two stereoscopic images to be reflected simultaneously 
on a screen ; as they are not identical, but only Bimilar, the outlines of the 
one will InlerBect those of the other, and generate a conftision which can 
only be obviated by making each eye see only ooe of tbe imagec. For 
this purpose the inventor causes the luminous rays tmm each Image to pass 
through a glass of a dllTerent color, one red and tbe other green ; whereby 
one of the images will be reSected on the screen in red, the other in green. 
How, tf the observer's eyes be provided with glasses of the abovfr-mendoned 
colors, the ciye covered with a green glass will only see the green image, 
while the other will only be vlslUe to the eye protected by a red glass. The 
moment this is effbded, the relief appears; and if the observer shift his po- 
Bltion laterally, the figure will appear to move in a contrary direction, which 
adds to the illusion, il. d'Almeida proposes another plan. In which both 
Images ore nncolored, and each eye is made to perceive ooe image only by 
rapidly interceptiag the other fbom view by means of a revolving piece of 
pasteboard, cut so as only to cover one of the images at a time by each half 
i«vt)lotl<»i. A§ soon as tbe robuy motion acquires soffldeut rapidly, the 
flguies appear in relief. 



The folloirfng paper waa presented to the SHUsh AasodatJon, 1B,%, by 
Hr. F. Galton. A flash of sanlight from a looklng-^ass of a tew inches in 
tbe fide, can be seen fbnher tlian any terrestrial object whatever; and tbe 
bwlTumeiit abont to be ducrlbed shows bow this ramaikatde power may be 
oUIbad tbr the parpose of tel^irapby. Heliostats are used In all fcoremmeiit 
tnrvt^, and ttaeir power is well Icnown in penetrating haze, and their ntillty 
in requiring no "sky line." Tbey were also habitoally employed by the 
Busstana, tor telegraphy, during the Crimean war. But all hrtlDstats that 
have been hitherto used have been fljctnrea of lai^ dlmenstons ; commonly, 
a shaded screen, witli an aperture In it, was placed at many yards fMm the 
signaller, who stationed himself in snch a way, that, when be conld see the 
piny of his flash aboal the hole in the screen, he might be sure that some of 
the rays which passed through the aperture would be viaible at the distant 
station. At other dmos a poliglied ring was used fbr the same purpose as 
14 
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the Mreen, but the i«inclple waa the lame. The present hutntTnent dis- 
pensea with all fixture — It ie more portKblo than a Bhfp's telescopo, and as 
manageable ai a ihlp's qoadrant, and may be made by a carpentor for 4b., 
ft he poeeesMe a convex spectacle lena of ihort fbcna, and a piece of good 
looklng-glaM. The loohJug-glasB attached to the helloatat Is abont three 
\ticht6 by fonr and a half inches, and therefore capable of belnir seen at 
distances, which maf be calcolated troTo the fact, that a mirror one inch 
■quale Ib perTecUy visible, in arerage sannj weather, at a diataDoe of ei)l^t 
miles, and that it ahowH as a brilliant gllRenlDg star at two miles. Befoi« 
deacrlbbg Its principle and action, it will be neceoaaiy to explain cleariy the 
pccnliar characleilslic of the reflection of the Ban's rays tVom a mirror. If, 
for instance, we take a small aqnare looking-glass, and throw its Bash apon a 
wall two or three feet off, the shape of the flash will be little dlfibrent tmm 
that of the mirror itself. Been in perapecllTe ; Irat, if we direct it on an object 
three or(bnr yards off, the angles of the flash will appear decidedly rounded ; 
at twenty or thirty paces, It will appear fairly clrcnlar; and, if we can manage 
to see It at Any or one hnndred yards (which can onljbeefl^ted by selecting 
some object totlirowlton ihat is naturally of alight color, bat lying under a 
dark shade), it will appear like a mock snn, of identically the same aliape and 
size as thesnn Itself; and for all greater distances, the appearance remains the 
same. That is (o say, whatever may be the shape or slie of the mirror, and 
wiiatever the b-regnlarity of the distant Directs on which the flash happens 
to be thrown, tlie shape and size of that flash, if it conld be seen by the 
signaller, would always appear to hira as exactly that of ean. In fact, the 
flash forms a cone of light, at the blantcd apex of which are the mirror and 
the signaller's eye, and whoso vertical angle cqnals tliat of the sun's angular 
diameter. Whoerer Is coTCred by the flash, sees the mirror, like a small 
fMgmentof the Run itself, held in the hand of the observer,— and the larger 
the mirror, compared to the distance, the larger and the more dazzling does 
It appear. Now, the hand heliostat provides a bright appearance of the 
son, which, when the inslrument la adjusted and looked through, overlays 
the exact area which is covered by the flash of the mirror, which is attached 
to its side. It is a perfect substitute for.that mock sun which we can see at 
ftRy or one hundred pncos dlalant, but which becomes too faint to be traced 
mnch further. All we have to do, when we wish to send a flash to a dis- 
tant object. Is to make that image of the snn overlay the object, just as may 
be done in rough sextant observations. The principle of the Instrument Is 
extremely simple. A convex lena, of any focal dlatance (Ore inches is con- 
venient), has a small screen attached to it, whose nufbce ia at lis ToraX 
distance. The mirror is so placed that a email portion of its flash impinges 
npon one end of the lens. The signaller's eye looks partly through the 
other end of the lena, and parUy free of It. Sow the rays fh>m any one 
point of the sun's sarOun are converged by the upper part of tbe lens to a 
bright point on the screen; and those rays which radiate ftom that point and 
Impinge on the lower end of the lena, are brought back by means of tt to a 
state of parallelism with the lays that originally left the mirror. Conse- 
quently, the signaller's eve sees the bright spot in the precise direction of tbe 
vanishing point of tbe mhror's flash, and he can, by looking partly to the 
side of the lens, reftr it to some particular spot in the distant landscope. 
Bat what [a true for any one point on the sun's disk. Is true for every point; 
and, accordingly, wo obtain a bright disk npon Ibe screen, which appears of 
exactly the same shape and size as the snn itself, and ueeesaarily overlajv 
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the exact uiea oaveied bf tbs Oaih of the mirror. It 1j icurcot? poulble to 
describe tbe inatrnmeDts Ihat were gnbnutted to the A»iOciatk>a, without 
drawings. They consisted of a tube of wood Olleea IncbeB long, anil with 
an eje-hole ac one end; a nucror tamed on an axis at light angles to the 
tube ; and, ta froDt of the mirror, a slip was cnt away from the side of ihs 
tube, and the lens was inserled athwart the caC-oat part Fart of the iciu 
projected within the tube, and pait ontalde of it, and In fVont ot tba mirror. 
•The screw was placod at the thrtber end of the cnt-ont part, and an envelop 
protected the whole ftom li^ury. A slide in front of the lens regulated the 
amount of light thrown on it, ud toned the image to the required decree of 
brightness. The additkm of a telescope was not found practically nscrul. 
Neither was that of a second mirror, for doable raflection, to meet the diffl- 
calty of sending signals when the sun was behind the bach of the signsJIer. 
It is not difficult to signal within twelve degrees of the point opposite to tbe 
tun, and it is possible to do so within seven degrees. The looking-glass 
should be of the very best plate-glass, and it ought to hare its sides truly 
parallel, else tlieie will be a coofosiot) oT imtgM and an Irragularity in the 
flash. Letters are conveyed by tieble groups of flaslies, each <^ which 
groups consists of one, two, or tliree flashes, as the case may be. 

TEUBscoPic maaoBs. 

Foocatilt luH communicated to the Academy of Sciettees a meiaoir on 
the substitution of silvered glass for metallic alloys hi the constnictioa of 
teflecttng telescopes, and on the possiblll^ of producing siufaces of revolu- 
tion whicb reOoct parallel rays to a single focus. He remarks, in the first 
]dace, thai the spherical surface itself is difficult to obtain with absolute 
accuracy. When a lumjnona point Is placed in tbe centre of corvatare of a 
concave mirror, the Image of this point is osnally surrounded by an aureole, 
the appearance of which indicates defects io the Surface. The author reme- 
dies these defects by lolouching the mirror In different parts, nntil the image 
la ftae from faults. The spherical mirror is then convened into an ellipsoidal, 
and finally into a paraboloidal mirror, by Bocccsaire processes of approsima- 
tlon. A luminous point, placed at first In the centre of cun'stnre, is made 
gradaally to approach the principal focns ; the image, of course, recedes in 
tbe opposite direction. By means of an appropriste polisher, tbe Bgure of 
the mirror is corrected for each successive portion of the luminous point, until 
finally the aberration becomea Invisible for parallel rays. With a telescope 
conslmcled in this manner, with a mirror Qiirty-three centimetres in diame- 
ter, and having a focal lengOi of 3n<-2S tbe author succeeded in leaolvlng tbe 
blue star of y Andromedn Into two distinct pohits. This result had hitherto 
been obtained only by Stmve wiib tbe large Pnlkowa iuslmmeut.— Coinpfa 
Saidut, xlvii. aos. 



Tbe following is an abstract of a most valnable practical paper snbmittod 
to tbe British Association, 18^ by Prof. G. Wilson. It commenced bj stating 
the Admhslty regnlations, that " 1. All sea-going vessels, when under way, 
or being towed, shall, between sunset and sonilse, exhibit a green liglit on tbe 
ttarboMd side, and a red light upon tlieportsidetrf' the vessel. 2. The colored 
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lights ihall be fixed wherever II Ii practicable, bo aa to exblUt them, and - 
shall be fitted with In-board BcreeoB, projecting at least ihrae feet forward 
from Ibe light, so hb to prevent tbe lights being seen acroBB the bow." 
anttior then went on to show tbat these regnlBllona, which would eT 
Mcore the olt)ect Intended In most casea, would be most dangerons, Bhonld a 
■eaman be pat to steer or look out, who had that pecoUar kind of blindneaa, 
of which be had encoontered many Instances, of not being abtotodlsdngnlsh 
led light ftom green. Btatiaties of cokir-UlndneBS are defecdve, not Inclnd-w 
lug f^mala; but there is reason to think that Dot leas than one in men^ 
1b defoctlve In this respect; and of the maritedl; color-'bllnd, not less than 
one in ertj males are so. Out of 1,151 persons, iacladlag gtndenia, soldlen, 
and poHcemen, examined by the ulbor, one hi SI^-flTe were markedly 
color-bUiid, — i. «. enth«l7 nnable to distingnlsh tlie colois t«d, brown, 
green, and Mne. The aatbor snggeeU two remedies: — 1. Achanpof tbe 
system tuelf, which In Ita details mnBt be left to naoilca] men. 3. An 
examlnatioa of all maaten, mates, and pilots In the merchant setTtce, aa 
to tbetr power of disUngnlshlng catoi«d lights within the llmlu of vision, and 
ligoronsly exclodlng those who conld not. 



At tbe last meeting of the British Association, I85S, Sir David Brewster 
stated that it was well known that the direction of lombioiis impreflsions 
npon the retina is one third of a second fbr white light of ordinary Intensity. 
At a former meeting he had shown that the amall circular area at the end of 
the axis, wliether it be the retina or the choroid, retafais light longer than th» 
general retina, after the eye has been eipoBod to light ; and he had recently 
observed that certain points of that membrane, sltnated, apparently, near ita 
termtiuitlon at the dllaiy process, have even a greater retentive power. In 
order to observe this entioos phen<»nenon, we mnst extingnlsh, suddenly, 
a gas-flame, to the light of which the eye has been for some time exposed. 
We shall then observe a namb^ of bright Imnlnoos points arranged in a 
circle, the diameter of which Is about TS". The«e bright points or stars, 
apparently placed at eqnal distuices, vanish so qnlt^ly, that he had foand 
it very difflcnlt to determine their nnmber. They may amotrnt to Qfteen or 
twen^. He had somelimea observed them npon exthignlshing a candle, and 
alao npon quickly abntting the eyea. The parta of the retina (him which 
these points of light emanate, are probably places w1iet« the retina is 
attached to tbe cMary ring, or other parts in the Interior of the eye, and 
may, theietbre, be delected by the anatomlsL 

ON THE LAWB OF COLOS. 

The foUowing is an ahitMct of a lectnre on the above oJect, boAiro the 
Kojal Institution, London, by Mr. Graca Calvert. The lecturer stated tbat 
he had three objects in view in Ms disconrse. The first was to make known 
tbe laws of color, as discovered by his learned riiaslcr, M. Chevreul ; secondly, 
to explain their Importance in ■ Bdenttflo point of view; and, thirdly, their 
Talne to arts and manufltcnireB, 

To nnderstand the laws of colors, it is necessary to know tbe composiHoil 
of Il^t. Newton WM the first penon who gave to the world any statement 
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idAdre to the compotMOU of tight, which be Mid coiuiited of mtcd cOlors, 
— led.OTange, yellow, green, blue, Indigo, and Tiolet. It i» now di>tiQctl; 
jxOTOd that four of these seven colors of the spectrum aie the result of the 
combinatioD of the three colore now known ss the priiaitivB colon, viz., rod, 
Uoe, and yellow. Thos, blue and red combioed, produce purple or indl^ ; 
hloe and yellow, greenj while red and yellow inrodoce orange : these facta 
being known. It Is easy to prove that thete are not seven, bnt three prlmlilTe, 
and four secondaiy, called complementaiT, coklra. 

Sereial prooA can be given that light Is composed of three colors only. 
One of the most simple consists In placing t^eces of Uoe, red, and yellow 
papers on a divalar dlak, and rotaUng It rapidly, — the effect of the eye being 
to produce a dish of white light. IT, tfaoefoie,the eye can be deceived so 
readily while the didi mvels at so slow a rate, what must neeessaiily be the 
ease when It Is remembered tliat light proceeds at the tate of 190,000 nilka 
per second 7 

The rapidity with which light travels is such tbat the eye b not aide to 
perceive either the bine, red, or yellow, — the nerves of tlie retina not being 
•eneitlve enough to receive and convey successively to the mind the three or 
seven colors of which the light is composed. 

Before entering into the UtwB of cofor, Mr. Grace Calven stated that it 
might be tntetestlng to know what sdtiatlflc minds had devoted attention to 
the laws of colors. 

Bofibn fbUowed Newton, and his researches had special refbrenee to what 
H. Chevreul had called Che " successive conlrasta " of colors. 

Father Scherfi^, a monk, also wrote on the hiwi of color. Goethe, the 
poet, also brought his mind to tiear upon the lubjecl, and studied It to a 
great extent. Coont Knmford, about the end of tlie eighteenth century, 
published several memoirs on the laws of colon. Hs explained very saCis- 
fkctorily the "aoccessive" contrast, and airiied at some Insight into the 
"simultaneous" one; still he did not lay down its real laws. 

Frlenr, Lcblanc, Harris, and Field, were also wrilen of moat interatlng 
works on this subject. The rooson that they did not arrive at the definite 
lawB of color was because they had not divided those laws Into sncceBalve, 
gknultancons, and mixed contrasts, Theae form tbe basis of the practical 
laws of color, and the honor Of thetr discovery is doe to M. Chevreni. 

The reason why a anrfhce appears white or brllUant, is, that a large pottioa 
of the light which falls on Its anri'ace is roflected on the retina, and In aach 
a qnantl^ as gives to tbe sniface a brilliant aspect ; whilst in plain white 
surfaces, the rays of Ug^t being diffused in all directioui, and a small portion 
only arriving to the eye, the surfhce does not appear brilliant. The Influence 
of colors on theae two kinda of snrfiicea is very different, as may be perceived 
. by the examples round the room, showing the influence of diSerenC cobya 
on gold ornaments. When rays of light, instead of being reflected, are 
alWbed by a surface or anhatance, it appears bUck; therefore white and 
black are not colors, as they are due to the reflection or absorption of unde- 
composed light. It ia easy to understtuid why a snrfoce appears blue : it is 
due to the property which the surface has to reflect only bloe rays, whilst it 
absorbs the yellow and red raya; and if a certain portion of light is reflected 
with one of the colored rays, It will decFcase its Intanaity; thus, red raya with 
white ones produce pink. On the contrary, if a quantity of undecompoaed 
tight ia absorbed, black is produced, which, by tarnishing the color and 
milking It' appear darker, generates dark rods, bluea, or yellows. The second- 
14* 



;.. Google 



IGS AKNUAI. or SCIEVTinO DISCOTEKT. 

wr Alois ue produced by oat of tbe piimltlve colon being absorlied, and 
the twoothen reHeeted; forezampte, If red be abHirtiod, and bine and yelloir 
reflected, tbe auiface appean green. There are two leosonB wby a perfect 
blue, fellow, red, cannot be leen, etc. Tbe flrU la, that gnrfacea caaoot 
entlidj absorb one or two rayi, aod reflect the othen. The second b, that 
irtira the retina recdrea Hk Impression of noe color, imiaedlUiBiy Its com- 
pleniuitarf color li ftenerated. Thai, If a Uae circle is placed on a peiftctlj' 
inv; BOrTiLce, an orange hue will be percelTed nuiod it; if an orange circle, 
round it will be noticed a bluish tint; if a red circle, a ((Ren; if a gieenlsh- 
;ellow drcle, a violet; If an oraDge-f«Uow elide, an Indigo; and soon. 

Tbe "aaraeaslre" contrast has long been known; and It consists In the 
fact, that on looking steadlbMlj for a few mlnotes an a red snrfiioe Oxed on 
a white slieet of paper, and thm carrTluf; tha eye to anotlMT while sheet of 
paper, there will be perceived on It not a red, bota^mii one; If green, red; 
If purple, »«0™j; If blue, orange. 

Tbe " slmollaneous " oonmat Is the most tntaresling and asefal to be 
aoqnulnted with. When two ool«ed sorfacea are in Juxtaposition, thej 
innlaallf influence each other, — fkvorably, If harmonizing colors, or in * 
contrary manner. If discordant ; and in such proportion, in either case, as to 
be In exact ratio with the quantity of complemcnlaiy color which is gene- 
rated in the eye. For exam^, if two half-«heets of plain tinted paper, 
one dait-green, the other of a brilliant red, are placed side by side on a gra7 
place (tf doth, tbe colors will be mutually Improved, In consequence of the 
green generated by the red snrface adding itself to tbe green of thejuxt»- 
posed surface, thus increasing lis Intensity ; the green in Its turn augmenting 
tbe beauty of the red. This effbct can easily be appreciated If two otiier 
idecea of paper of tbe tame colors are placed at a short distance ttova the 
ooneaponding hiflueaced ones, as behiw: 

Bed. Bed-green. Green. 

It is not Buffldent merely to place ctHuplemenlaiy colora side by ^de to 
produce harmony of color, since the reapecUve intensillea have a most de- 
cided influence. Thus, pink and light-green agree; redand dark-green, also; 
but Ught^gieen and daric-ied, pink and dark-green, do not: and thus, to ol>- 
taln the raaximnm of eflbct and peri^ harmouy, the following colors mnat 
be placed side by side, taking into account th^ exact lotenilty of shade 
andthit. 

KimMonsixa colo>s. 

Bed. Green, - . . Jt^1ow,°°' 



S White UgtkL 

_, ^ ^Bedl j 

™™>' Orange, - - . ^Yellow, IWhUeUght 

(Bine, I 

_ „ (Blue, ) 

Yellow-orange, - . Indigo, - - . ^Eed, J White light 

I Yellow, ) 

Greenish-yellow, . Viiriet, - - . } Blue, Jwhltellaht. 

(Yellow, 1 

« ^ (YeUow, 1 

™«™. White, - - - J Blue, ^ White light. 
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V «t«ltloo !■ not paid to the arrangement of colors accoiding M tlie 
above diagram, ineUnd of their nmtnallr impiovini; each other, they will, 
on the contrai7, lose In beant7. Thne, If blue and purple nv placed side b; 
side, the blue, throwing lis complemeatary color, oranf^, upon the pnqile, 
win give It a faded appearance; and the blue, receiving the orange-yellow of 
the purple, will assume a gitenlsh tinge. The same may be said of yellow 
and red. If placed in Jaxtaposidon. The nd, by throwing Its complementary 
color, green, on the yellow, commuidcates to it a greenish tjnge ; the yellow, 
by throning Its pnrple hae, Imparts to the red a disagreeable piuple appear- 
anoe. The veiy gnat importanoe of theea principles to every one who 
intends to display or arrange colored goods or bbrics, was convincingly 
shown tram a groat variety of embroidered allks, calicoes, and paper-hang- 
ings, which demonstrated that If these laws are neglected, not only will the 
labor and talent eipeiided by the mannfttctarer to prodnce on a given piece 
of goods Che greatest effect possible, be nenttallzed, bat perhaps lost. It was 
clearly demonsbatcd that these effects ate not only pnxluced by highly-colored 
mrfaces, but also by those whose colon are exceedingly pale, as, for exam- 
ple, lit^t greens, or light bines with baffs ; and thai even In gray sarfhces, as 
pencil drawings, the contrast of tone between two shades was distinctly visi- 
ble. The contrast of tone, or tint, was most marked when two tints of the 
•ame color were Jnztapoeed, and it was therefore the Interest of an artist Co 
pay attention lo this principle when employing two tints of the same scale 
of color. From the " mixed conCnut," arises the rule that a brilllaot color 
•bonld aev«r be looked at for any length of tlnte, if its true dnt or biUllancy 
Is to be appreciated ; for If a piece of red cloth Is looked at for a few minoCes, 
green, Its complementary color, ii generated la the eye, and adding Itself to 
a pratkni of the red, produces black, which tandshes the beauCy of the 
nd. This contrast explains, too, why the tone of a c(rioi is modified, either 
fororabl; or otherwise, according to the color which the eye has previously 
ImAed at Favtnabiy, when, fbr inslaikce, the eye Orst looks to a yellow 
■nrftce, and then to a pniple one; and unfkTorably, when It looks at a bine 
Mtd then at a pnrple. * 

Hi. Calrert^so showed that black and white sorfhces assume different hues 
according to fhe coImB placed in Jnxtaposicion with tbem ; for example, black 
acqoitea an orangey «r pnipla tint, if the colors placed beside it are blue or 
orange: bnt these effects can be overcome, in the case of these, or any other 
oolon, by giviag lo the inflnenced color a tint similar to that influencing IL 
Thni, to pnvent Uack ih>m becoming onmgs by its contact with bine, it Is 
meiriy necewary that the black sboold be blued, and hi sach proportion that 
the aBoonC at tdoe will neutialiie the orange thrown on by influence, thus 
inodadBg black. A* an instance, to prevent a gray design acquiring a 
plikkish Aade through woiklhg It with green, give the gray a gieeolsh hoe, 
which, by nenbalUng t£e pink, will generate white light, and thus preserve 
the giay. Hr. Oalrert, after «ipl«lnl«g the t^uvmadc table of H. Chevrenl, 
which enaUed any poson at a ^ance-to ascertain what was the complemen- 
tary ta any of the 13,460 colors which U. Chevrenl had dlstincCly classed hi 
his table, stated Chat It waa of Oe highest hnportanco to attisu to be ao- 
tjoalnted with these. In order to k>ow at once Ihe exact color, shade, and 
tint, which wonld produce the greatest effbet, when placed beside another 
color; and that they could save great waste of time — which, no doubt, the 
great masters lost in asetnainlng by experiment tlKwebnn— byoooMiltliig 
K. Chertvul's woik. 
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Mr. H. Dlrcks, In a paper beftire tbo Brilisli Aasoclatlon on the sbovo sub- 
ject, aner qaotiDj; Bome pasuiget in Sir DsTid Brenster's " Ntitiual tSagic," 
In vhlidi the aathor had Intlmaled that rejection by concave spccnla must 
form the baala of all apectrnl lUusionB bf relloctlOD, and pointing oat tba 
Inconvenience of using these for producing images of living and moTtng 
persons. In consequenue of their inverting; nttjecls, stated that he had con- 
trived a means by which living actors, some the real pemons, otheis the 
images of persona concealod from the direct view of the Bpcctators, might ba 
fonoed b; a iarge plate of glass dividing the room in which the exliibltioil 
was made; the spectators being in a darkened portion above, bat at one slds 
of the glass plate, while the living persons on the other side of tt conld be 
seen qalte clearly through Iho glass; and t^e Images of other persons walk- 
ing abont In tbe room under them, seen by reflection, woold appear in the 
same place as the living persons seen directly, and could be thus made to 
appear to perform most amusing spectral feats, snch as passing throogh 
walls, into and coming out of tbe living actors, and so on, 

NEW AND GIGANTIC TBLBSCOFE. 

Ur. lasseH, the eminent English astronomer, has been fbr aome time 
engaged upon tbe constmction of a new and ^ganCic reflecting telescope. 
The diameter of the mirror (not yet worked ) Is to be fonr f^t, the same size aa 
Sir William Herschcl's largest mirrors. Its weight Is a ton and a half. The 
tube is a skeleton. The mounting Is eqaatorial, similar in ilH genoml Torm 
to that which Mr. Lassell has nsed with smaller telescopes. A part of the 
apparatus, of which the plan Is perffectly novel, la the obaervlng-boi. It Is 
something like a veiy tall sentiy-box, between thirty and forty teet blgb, 
in which slides npw»da and downwanle a cage like Uie teagle of a cotton- 
mill; in this cage the observer is stationed, fhe tall box ataoda npon k 
ring-torn-table which smroands the telescope's polar axis. The ring appears 
to bave a motion in azimuth, and tbe tall box has a radial motion on the 
ting: and the comhinaCion of these two motions with vertical motion of tbe 
teagle, gives command of the telescope's mouth In all positions. Tbe tall 
box Is so arranged that, when tbe telescope is tnmed to a proper azimntli, 
and Is depressed to a nearly horizontal position, tbe t^ box, taming npon a 
binge at its base, can be lowered over the telescope tnhe to protect It fttim 
the weather. In addition to tba particular motions described, the mounting 
for the observer was hinged, so as to cover tbe telescope; and it also tamed 
upon an axis, so as to present the observer la tbe more favorable position 
with regard to tbe eyft-piece. 

ON THE INFLUEKCE OF TEHPBBATDBB DPOS IV0SFHORE8CEKCB. 
E. Becqaerel has fbond that the ookr of the tight emitted by phosphores- 
cent bodies depends apon the temperature. Tbus, sulphid of strondnm, 
obtained by the action of sulphor upon caustic atrontla at 700° C. or 800° C., 
Is iamlnODS with a violet light at ordinary tempenWnres, but changes its 
tints when the leraperature varies, and returns again to lu original tint 
when tbe original temperature is rtatored. In the case of lulphld of siroa- 
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Sam, the colors dlmlniah In lefMngibOf^ u tbe lempcratore titet ; bat Iba 
lereiM te tbe cue with aomo other snbitances. Tbe diffiirent ctTccts depend 
apon the particiilar molecular condltton of each sabetititco. — Omptei ii«- 
^zlTiLlOt. 

EZPERDfENTS OK EADIACTT HKAT. 

The tbOamtng aoooont of lome ezpertmeols oft ndlant heat, IutoIvIuk an 
extenakm ttf Pi«fiMt'a theorj of excbftnges, mi presented to the Britlab Ab- 
■ociatlon, at the last meetjng, by Mr. B. SlewMt. The experiments In gues- 
tion were performed with the aid irf tbe tbermomaltlpller, the source of beat 
being for the moat part bodies heated to 212>. Four gronpa of experlmenti 
were considered. Group the first contaiiu those experiments in wiiicb tlie 
quantities of heat radiated from polished platea of different substances at 
ft gJTen temperatnie, *re compared with tlM qnantl^ radiated ftom a simllat 
■nrface Of lampblack at tbe same temperature. The resnlt of this gronp of 
experiments is, that 0aui, alnni, and selenite radiate about 9S per cent, of 
what lampblack does ; thick mica, B3 ; tbJn mica, 81 ; and rodc^alt only 
IS per «ent. The secoitd graap of eiperimenl* was designed to compare 
b^ietber the qoantitlea of heat radiated at the same temperature iVom pol- 
bbed platea ot tlw mom nilinaace, but of difftnent ttitdtnesses. The resolt 
of this group was, that, wliile tlw dlfite«nce between the radiadng power of 
think and tUn ^asa Is so small as not to be capable of being directly 
obeerred, there Is a perceptible dUferance between the mdUtkm from thick 
and thin mica, and a still more marked differenoe between Che radiation 
ftom plates of rock-salt of unequal thickness. The third gronp of experi- 
ments was made witb the view of comparing the radiations fVom various 
poUshed plates with that Item lampblack, as r^;ards the quality of tin heat, 
— its quality being ttnted by iti c4>ab)Uty of traoamisaloii tliroagh a screen 
of the same material as the radiating plate. From this group of experiments 
tt appears titat heat emitted bjr glass, mica, or rock-salt, is less transmissible 
through a screen of the same maleriai a* the healed plate than heat fVom 
lampblack, — this dUbrence beinf; very ma^ed In the case ti rock-salt, 
which only tmnnnitt about one-third of the rays ftom heated rock-solL 
Tbe common opinion that rock-aalt is equally diathermaoons for ail descrip- 
tions of heat, Is thenfdte untenable. The fourth group of experiments 
shows that heat (Tom thick platn of gjase, mica, <» rock-salt, is nu>re easily 
tranemittad by screen* of the same nature as the heated plaie than heat 
ttomi thin i^tes of these materials. It was shown that all these expert- 
menu may be eifdalned by Fierost's theor; of cxchaogte, somewliat ex- 
tended. This extension cossisls of the following laws: — 1. £ach particle 
of asnbsiancebas an ladepmdent radiation of Its own, equal in all directions, 
and without regard to the distance of the partltde ftom the surface of the 
body. 2- The rvdlatlou of a particle equals its absorption, and that for 
«Tery description of heat. 3. The flow of heat ftom within upon tbe Interior 
Mifaceof a poliabed pinteof iod^nlte thickness. Is prr^Hirtionallo the Index 
<a refaction of the body, and that for evuy deecriptloiL of heit. The beac- 
tag at these experiments on Dnlong and Petlc's law of radiation was then 
attempted to be traced. It was shown that oidess bodies from simply being 
heated dutnge their transmiaslbiUty for the sarne description of- lieac (which 
■here is no reason to suppose), the radiation of thin plates or particles at a 
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high tMnperatim will bear a ]eu proportion to the total radiation of tliat 
tempenunre than at a low, — the consiwjnciice will be, that the radiation of 
ilnglo particles will increase with the temperature in a less degree than Du- 
long and Petit's law troald Indicate. It ma; eien be that the radiation of a 
particle of very thin plate ma; be proportional to the absolnte temperature 
of that panicle. Taking apleceof glais or mica, therefoie, at a low temper- 
atill*, OS it 1b Torf opaqne with regard to the hoal radiated by itself, we may 
suppose that the total radiation consists of that of the outer layer of particles 
only, that IVom the ianer layeia being all stopped b; the onier. At high tem- 
peratures, however, we may suppose there Is not only the radiation of (he 
outer layw, bnt aUo part of that of the inner layer which has been able to 
pass, swelling np the total mdiation to what It appeals in Dulong and Fetlt's 
experiments. This way of looking at radiation may possibly bring the 
radiatiTe power of particles to obey the same laws with the conducting 
power of particles, which Prof^sOT Forbes has shown decreases with an 
incresse of tempwatnre. 



The fbUowing Is an abstract of a paper on the abore subject, read befor« 
Hie Britbb Association fbr 1838, by Ptof. Hentiessy : 

The tempMBture of the atmosphere depends princ^ally on the heat which 
It receives from the sun and on what It loses hy radiation. A portion of the 
solar heat is absorbed In passing through the air, while another portion peo' 
etnles to the earth's surihce. The ground becomes thus heated, and the 
lower strata of the atmosphere acquire the greater part of their heat fTom 
contact with the warmed auri^c«. It is admitted that the mode in which the 
air becomes heated by contact with the ground must be a kind of drculation 
analogous to that seen in the movements of a healed mass of ilquid, such aa 
boiling water. When studying the vertical movements of the atmosphere, 
he had been led to consider the connection between such movements and the 
Influence of the heated groimd. In order to experimentally slndy the quea- 
tkin, thermometers were suspended at ditferent heights above the ground, 
and under dllfereiit circatDstances of exposure to the ialiaence of the sup- 
posed currents. Observations were rnade every minute, and sometimeB every 
half minnte, during abort intervals, about the middle of the month of Hay, 
on days when the sky was clear, and during which there waa conseqnentiy a 
great deal of solar radlatloa. In general the thermometers exhibited fluo- 
tuations of temp»atnre, the inleiksity of which dlmlnlBhed the more they 
were protected boia the Influence of circulating cnireots in the air. The 
greatest floctnations wero presented by thermometen with blackened bullw 
exposed in the sun. This arose from the circimistance that the blackened 
bulbs, by acquiring a high temperature, became themselrei disturbing agents 
In the calorific conditions of the saironnding air. Evidence of similar phe- 
nomena appears to be presented by the curves of temperatni« obtained by 
the aid of pbofographical registration at the Hadcliffe Observatory in Ox- 
ford. Attention has been colled by Mr. Johnson to a remarkable serration 
hi the temperature curves during the day. This serration Is fonnd only when 
there is a considerable amount of solar radiation; It disappears during sun- 
less and cloudy weather. While It Is explained by reftnlng It to the inflo- 
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voce of the solar heat npon the gronnd, and the coDgeqaent circulation of 
■null Btmoepheiic cuneats, it affords a vei7 MUisfoctorj conflrmatlon of the 
trustHorthinesi of the photof^pbical method of reglstratioQ. 

Pn>f . H. also showed, that ibe decrease of (emperatiiTe in ascendins throagh 
the oonoBphera depended not on]; on hdght above the ses level, but also 
npon the absolola height above the nearest surface of solid land, tn this 
'wa.j the decrease of teinperatare over plains, moantajng, and plateaus, would 
b« Decessarlly very different; and w« cannot Imiaediatelr infer the state of 
the phenomena In the two latter instances from what may exist in a former. 
Admiral FltzHoy tbonght that one circumstance was too mnch over- 
looked by Prof. Hennessy in tbeee researches, nunclj, that along with these 
ascending coirenta the whole body of the air was cairied along by horizontal 
CoiTBnls, BO that ft could not be assmned that it was the very same air which 
gave some of the indioUlons which afforded (he others. Again, it bad been 
dearly shown that a thermometer placed npon the ground, or close to It, tn- 
qnently f^ll 17° or 18° below one placed a f^ feet or Inches above it, while 
somewhat hl(;her up stQl, the indlcatioaBoTthe thermometer again fUl; thus 
cleaiiy indicating a spot at which then was a maximum temperature. As to 
the latter part of what he staled, it was »o commonly observed, that If yon 
jiloced a thermometer in the lower window of a hoose, and another in the 
window immediately above It, in nine cases out of ten yon would 8nd tha 
lalter indicate a lower temperature than the former. Prof. Steveliy said 
that, besides vhat Admiral FltzRoy had pointed out, there were two other 
drcumstaaces of mnch importance to be attended to in such observations as 
Prof. Hennessy had been making. TTrst, that evaponieion was going on 
more or less rapidly according to the circumBtanccB of the locality where the 
. observationB were conducted. Secondly, that the air, when having— cither 
gradually, as in some cases, or abruptly, as in others — to ascend in its course 
Ter7 elevated gronnd, was compelled to contract in volume, become con- 
densed, and yet, in some cases, part with a portion of Its vapor, and thus 
fbnn the cloud which we so often saw capping the hills, as well as giv- 
ing origin to the high winds and storms which ao freqnently prevailed 
there. Dr. Tyndall said that in Switzerland, ou the tops of high mountains, 
he bad a full opportunity of witnessing these phenomena on a scale of 
graudeor truly eabUme. The snow in these regions was naturally as dry as 
dnst, and he had frequently an opportunity of witnessing columns of it 
whirled up to on immense height by the ascending currents of air. Into 
felons where it was soon dissipated or melted, and dispeised into vapor. It 
was al)o to be observed that the sun's heat had a power of penetrating water 
and other screens, such as the clouds formed, tia surpassing that possessed 
by heat derived ftom less intensely ignited or heated sourcee, as, for instance, 
Ooia bodies heated red-hot, or from vessels filled with hoi water and the like. 
Hence the sun's rays, Cbongh they penetrated the clouds and the earth, yet 
there they Mtolly lost their former powers, and when radiated back possessed 
nosnch power asbefbre of penetrating clouds or other screens ; and thus the 
earth and its atmosphere became a kind of trap for the solar rays. 

ON THE DISTEIBmoM OF HEAT IN THB nOSBIOB OF THE EABTH. 

In a paper sabmltlod to the British Association, 1338, by Dr. Siyestrom, of 

Stockholm, on the distribution of heat in tbo interior of the globe, the author 

■tated OB tUs belief, ttat the interitn' of the earth wiu occnpied by currents of 
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TorfooB degieea of bent, which inliod with each other uid attained a catsili 
decree of tcmperatim In the aame laanncr as sutMtanceB sutject to all the 
physical inflaences of the earth'a exterior. 

Prof. Henncsxy remarhed that the Tlem of Dr. SUjestriim seemed to stale 
In other wnrdg th^ well-known bet, that a mass of flald possessinjr different 
temperaturee Id dilfennt parts of its Interior mnst be sottfected to a process 
of convection. The result Is nsnallj a chanf^ of volume in the entire mass 
of drculaling flold. This channfe Is capable of belni^ observed la oniinary 
ezperimeats, and may also affect the volume of the fluid matter in the inte- 
llor of the earth, provided the changes of temperature of the flnid are soffl- 
cientlf great. But it is clearly proved that the refHgeratlou of the earth Is 
now so exttemeir slow, that It Is not likely that any conslderal>le chai^;es of 
volumes BTlsinK tiom this cause conld have arisen within receitt periods. If 
SQch changes liave arisen, they mnst have occurred doling remote getdogical 



At a recent meeting of the Edinbu^h Philosophical Society, an experi- 
ment showing the contntclton of water above the fti«ilng point, was ex- 
hibited. The water operated on was contained in a glass jar, about 4 Inches 
In diameter and 18 Inches high; and the changes in it^ densltir were shown 
by the ascent and descent of colored glass balls, about an Inch In diameter. 
When the water was Ice-cold the balls wore all at the bottom ; but gradualiy, 
as the warmth of the room was commaalcated to the water. Its contraction 
and consequent increase of density caused the balls to rise. As the water 
approached the state of greatest density, the heavier balls were seen to move 
Irregularly about. In consequence of the ciureot caused by the chanties of 
temperature. In the coarse of an hour, the point of maximum densily hav- 
ing been passed, the bolls began to descend In TQverse order, and at last all 
■gain reached the bottom. 

on 80UE PHYSICAI, PBOPEBTIES OF ICK. 

In a recent tecture by Professor Tyndalt before the Royal Instltittlon on 
the above subject, the author, after referring to the torte by which OTBtaUlne 
architecture Is accomplished, exhibited some phoDomena of ciTBtaUlzatlon by 
means of the photo-electric microscope. The manner in which the molecu- 
lar atgrregation was affected when a beam of radiant heat was sent into the 
interior of a mass of ice, was examined. Tlie track of such a beam pr«- 
■ented a beaatifnl appearance — flattened spheroids were observed, which at 
certain Incidences of the light shone with more than metallic brilliancy, aitd 
aroond each a llqold flower, consisting Invariably of six petals, was formed. 
The spot at the centre of each flower was proved to be a vacmim, and tl>e 
formation of the flowers In a piece of Ice throngh which a beam of electric 
light was transmitted was rendered visible to tlie aodience. The air and 
water cavities, which, in the case of glader ice, have caused so mncta dis- 
cussion, were next examined. It was proved tliat the water was doe to the 
melting of the ice round the air cavities. The hypothesis pronounced by H. 
Agsssii and the Messrs. Schtaglniweit to accotmt for this water, and which 
has hitherto been nalversally accepted, Is, that the Ice permits tba rodlnnt 
boM to pass, the heat warms the air, aad it In lis tarn melts the ice. It was 



;.. Google 



HATUBAL PHILOSOPIIY. 169 

proved bf tbe speaker tb>t ttali vieir la whollj nnleiulile. One of lis con- 
E«qDeiic«s woold be that a babble of air would be capable of absorbing Id a 
fow mlaules a quantity of heat which would raise Its temperature upwarda 
of 400,000 degreCB, or more than 160 ttmei that of fused cast iron. The 
melting of the iw was abown to be a almple consequence of the dynamical 
theory of beat; moJiecalar motion b nnamllted throogh the (oUd ice, with- 
ODt pn^ndlce to its solidity, ODd detochea the porticlcB at tbe aniface of tbe 
Internal cavity, aa the last of a aerfea of etaatlc ball^ it detached by force 
which has traversed a tow of them without producing visible separation. 
The paaaage of anow into ^ader Ice wtu next crauldered. It wm referred 
to the enormona preeauie of the moLst nene upon its own mass. Tljat moia- 
tnre waa neccseary was sliotm by mooldiag ice at thirty-two degrees into 
cups ; while, when it was rendered perfectly di; by immersioa ia • bath of 
■did carbonic acid and ether, the ice on being crushed became a powder as 
white as snow. Cruslied ^asa or quartz could not have been whiter or more 

<9I TBS BZISTEKCX OF AN ETHEREiX HEDIUU. 

At a recent meetiog ot flie French Academy, 11. Le Yenfer ww aaked 
(on die occasioD of aODoanciiig the retnni of £ncke'a comet hi almost ex- 
actly the posWon asaifMed to It by calcnlation) the verr deUcale and difflealt 
qneetlon, whether or not the present rate of letorn of this important little 
body confirms the opinion whtcta the study ot It* orbits originated, nandy, 
that the apace throngh which the heavenly maaaea move, la full of a reaistlDg 
etbemal medlniD, tending alwaya to retard Atir advances, dlmlnlah their 
orbita, and Ining them finally into tbe sun. The Kply was enUrely non- 
committal, and, in brief, was that, even If Ende'a first soapkioas of it shonid 
not be confirmed, bla Imig and admirable eslcalatlona of tbe anlgect of thia 
resistance shows the handling of a master. Hr. BaUoet, however, boldly 
entered upon the subject, and asserted that the continued obaervadona of thia 
comet teach os, aa yet, nothing definite npon the ailbject. 

PEKSOIirAI. EQCATIOK. 

At a recent meeting of the Boyal A s tronomical Sodety, England, the 
Aatrooomer Boyal t«ad tbe fidlowing cotBmtuUcattou team Fiofbasor Michel 
of Cincinnati, on " Feraonal Eqnatlon." 

" At the meeting of the Ainericaii Aaaodation of 1BS6, 1 annonmed tbe 
bet that I had contrived a aimple apparatus for the investigation of tbe 
f Dbfect of ' abfolule peraooat equation.' Sickneas in my fbnily, and other 
caoaea, bavc combined to prevent a fall InveMlgatloa of this eabjoct until 
the banning of tbe preaent year. In case a star could be made to record 
the moQlMtt (^ its own transit, the difference between the star's record and 
that of any observer would be the observes a6toMe personal equation, or 
what I shall term hereafter tbe ' personality of the eye.' In like manner, in 
case a sound could be made to reconl the moment of its occumnce, the dlf- 
(brence between the record and that of an observer would give what I term 
' absolute personality of the ear.' The same of tbo sense of touch, which 
OS a matter of physiological cnrloslty, has somewhat engaged my attention. 
As the Htars cannot at present, be made to record their own transits, I hara 
labstitoted what I call ' artificial stars,' moving; ooiformly with a velocity 
somewhat grcatw than that of an equatorial attu- observed with a power of 
13 
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two haodrEfl, tho power of fho cre-plcw bow naed In tho transit tcleicope. 
Bf Tnoons of an clectro-magnDt, tbeso ortlflcinl stars (ten in number] attached 
to mj roTolvlDg disk, ate made to icconl the exact momeiit at which tbef 
transit an artlfldsl meridian line. The observer, by the aid of another 
mOiSnet, records the moment of his obterred transh, and the difltoiQtice of 
these two records, corrected for difference of arutatnre and gross time of 
the two magnets, gires me the ' absolute personality of the eye.' This uuno 
qnantllf has been obtained also ftom a record of the moment at which the 
eye perceives a white ' itripe ' on a da* gnjond, thrown Into view hy th« 
Midden action of the electro-magnetic armature, which records the moment 
of transit of the artifldal stars. These qoantltles, as wDl be seen bereaflOT, 
■ro almost Identical. To obtain ' atKolnie personally of the ear,' the ob- 
server, with his magnetic key, attempts to record the moment he perodvca 
the Bonnd prodticed by the fUl of the ' time-pen ' on the disk, as driven by 
the armature of the time electro-magnet, It fUls, and makes its ' tms ' dot. 
The Interval between the dot stmck by the time-pen and that stmck by tfaa 
observer's recording-pen, give* the tbne r«)inired for the ear to execute Ut 
office, and for the nerves Obedient to tbe will to execute the record. A Ilka 
process, which is quite nnDecesuuT to deactibe, glvec 'penoiwUty of tbe 
touch.' To the pnctlcal astntnomer tlia personality of eye and oar are 
alone important ; to those who have adopted the Amaijcan method of lian- 
■ils, the ' petsonallV of the eye ' lemalni as the quantity whose value and 
Tariations it is reqijinid to determine. ' Oar r^ulai observations have been 
oontlnned daily, with few exceptions, tbrongh some sixty oc seventy days, 
— my assistant, Mr. H. Tvrltchell, and myself making an equal number of 
obeervationB to determine the following qoantltles : — 1. Absolute personality 
of eye. 2. Absolute i>erBonBlity of ear. 3. Observed moment of transit. 
4- Observed moment of emetsioD. 3. Observed moment of Immenion- 
Theee constltale the regular observatloiis. Besides these, I have obtained 
tbe 'eye andearpenonality'of about thirty persons (ttotobDarrersJof each 
sex, and of ages fh>m fourteen to seveuty-flve years. Among these Individ- 
nals Ifind thus far no law wlUch seems to govern the personality. The 
range Is small, as the personality of eye varies between the lowest limit 
137 tboiuandthe of a second, and the highest limit 314 thousandths of one 
second of time. The personality of ear lias for Its least amount 137 thon- 
•andths of a second, and fbr its greatest limit, 333 thousandths of one second 
of tbne; and each of these limits Iwlongs to the same two observers. The 
mean personality of my own eye, aa obtained thim 2S5 observations, is 161 
thousandths of a secoud. The mean personality of my ear, as obtained 
fhim an equal nomber of measnies, Is 164 thousandths of a second. TtaeM 
same quantities fbr He. Tvritch^ll, as given by tbe same nnmber of obserra- 
tlons on the same days with my own, are for the ey« 144, and for the ear, 
133 thonsandths of one second of tbne. H y minimum 'eye personidlty ' la 
139 thoaaandths of a second, the nutximnm rendMH to 191 thousandths. 
Hy minimum 'ear personality' Is 143, my maximum 'ear peisonalUy' Is 
103 thousandtba of one second of time. The some qoantitios for Hr. ' 
TwitcheU ore ibr ' 

The eye, mlaimiim 0118 maxlmam OlM 
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mj- !is,-i?=taiit and myeelf each made Ave lerles of ten observatioiu, each on 
allurnatc ininuCeB, wUcb being contiaoed several days, showed that wo wcro 
IJutile lo a variation of ' eye personally ' amounliog to about two hnndredtlia 
of u second on the mean of ten obaerrations. I abo found that the diffcr- 
CDce already established between Hr. Twltf hell and loTBelf wb« confirmed in 
in ihcBe obserrMions. I will iimplf remark that the sense of touch gave 
results almost identical with those of the eye; and this fact being soon dis- 
covered, the observations for penonaUty of toucb were discontlnHed. Thng 
tac we have presented results obtained by the eye, in seizing an almost 
InstBQtaneoDs movement, the sodden darting of a white line from behind % 
black screen. When a comparison was insUtated between the absolute and 
observed moments of transits of the artiflcial stars, I found, much lo my 
surprise, that both my aasistaot any myself laigely anticipaitd the true time ; 
and that In every Instance, without one exception, the same fact was noticed 
in other persons, wbo were ignorant of what tboy were doing, whUe record- 
ing their transits. After learning the fact of this unconscions antlclpatkin, 
efforts wei« made lo cure Ibo evil by special attention. To some estenC this 
was done, but the tendency was to an immediate relapse the moment special 
attention was discontinued. 1 find (on a mean of ten observatious) my own 
ontlcipatloiis amounting to the tenth of a second of time in more than one 
instance, while Mr. Twitcheli's error is nearly as large. The variations from 
day (o day, and fhim observaiJon to observation in tbo same set were far 
larger than I had anticipated. This gave rise to the observation of ' emer- 
sions ' of the artificial stars ftom behind a dark screen. Itere I found a 
steadiness In the results precisely equal to the performance of the eye as 
already dcleimlaod, which for my assistant and myself seems to be the 
highest limit of attainable accuracy, Tiie experlmenta of observed immer- 
sion exhibited the fiict of a strong tendency to anljclpalion , and a less degree 
of steadiness in the wo^. I now became anxious to apply the discoveries 
tbus made in some practical manner to our star transits. For this purpose I 
hare consinicted a diaphragm, consisting of eight occulting bars, foar on 
each side of a central spider's line. We observe the emersion from the first 
bar, both immersion and emersion from the second, third, and fourth bars, 
the transit of the central wire, the immersion and emersion of the B(th, 
alKtb, and seventh bars, and the immersion on tbe eighth bar; in this way 
we make fifteen observatiuni ; these bars are about two seconds (^ time In 
width, and their intervals about four seconds at the equator. By observing 
emersion and immersion, we hope to avoid any error arising from stars of 
different magnitudee, as the larger stars will emerge sooner and dls:ippcar 
later, a mean of tbe two obserrallona giving us the place of an imaginary 
wire between the two bars correctly." 



The. (bllowing paper has been read before the Koyol Sode^, by Professor 
Baden Powell. The sattJect of rotatory motion, especially when taking place 
under those combinations which are presented In the gyroscope, or free^ 
balanced revolver, has attracted much attention at the preeeni day; and 
though the primary mechanical principles bearing upon it had long Eince 
been understood, and acknowledged In theory, yet the practical resalls, to 
which they might lead, had been so little considered, that when first tangibly 
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exhibited, they treated nnboiindeil surprise. In r former lectnro before Iho 
Boyol Institution (1831), lie had discussed the principle of "composition of 
rotations," and those npptications of It wliit-h had i>cen found In certain 
totntoiy phenomena of projectiles, Illustralod the same by the gyroscope in 
Its sererai carilor forms as snccessively modified by Bonenberger, Atkinson, 
Fessel, nod Whcatetonc, showing the identity of these results on a small 
ecale vrilh the )^ndco3mlcaI phenomenon of the procession of the equinoxes. 
Since the dale of that Icclurc, Iho striking results produced by merely cany 
ing out the same principles, and applying the gyro'^cope to demonstrate 
directly the fact of the earth's rotation, as well as under other conditions to 
point to the poles, by M. Foncuult, have become famiilariy known. 

In recurring to the subject on (he present occasion, the object is to explain 
another application of the same principles, like the former, very obvious wAtu 
once iStclotBi; bat ^hich, nevertheless, remained unknown and unlhought of 
tintil it was pointed oat and actoaiiy cfTociod by the Inveotions of Proftssor 
C. P. Smyth; the nse of rotatory apparatus for gicing an imariable plane or 
plalfdrm for aitnmomical iaatrmntnli toed at Id. To tender the sabject Intel- 
ligible it Is necessary to recur to two simple llrst principles In dynamics, 
which, when distinctly apprehended, gJvo the Clue to the whole of the appli- 
cations. The first of these is the tendency of a body in rotation to retain 
that rotation In the same plane, when perfectly balanced, irrespective of the 
motion of external objects, which is termed "the fixity of the plane of 
rotation." The second is "the composition of rotatory motion; " or that 
when a, force is impressed on a body in rotation. It docs not show itself 
directly, but Is compounded with the first motion, so that the rotation takes 
an intermcdiale direction, or the axis shids its position in space; this being 
the cause of the motion of the earth's axis, giving rise to the precession of 
eqninoxes, it is called generally a " precessional motion." This first pSincl- 
pie is that chiefly referred to in the inventions aboBt to be described, whero 
the efi'ect depends essentially on the great amount of resistance thus olTcred 
to any angnlar motion impressed by an extraneous cause on a peribctly- 
balanced revolving heavy disk. The most important obsorvaiion a requisite to 
be mode at sea are those of the aUtadti of the heavenly bodies, on which de- 
pend both the determination of thefan'hiiie.and the correction of ft'ow essential 
to finding the longilade ; and for this purpose there is a necessity fOr a weil- 
defined horizon, which it is often impossible to obtain from the atmosphere In 
Its lower parts, when the sun or star eon bo distinctly seen abovif, and this mon^ 
especially at night; yet the safety of tlie ship may essentially depend on such 
on observation. Hence various plans have been resorted to for obtainlnj; an 
orri^n'oi horizon. Simple reflection fiota the surface of a liquid can hardly 
everbeprBcticable,onacconntof the motion of the ship, though it is the usual 
snbetitnto on land. The most celebrated attempt to snbslliule some other 
principle was an application of rofotOTy notuni, devised by the late Ur. Ttoufifh- 
ton, in 1^0. It consists in caodng a disk, traly balanceil on a fixed pivot, to 
spin round with great velocity, so as to keep up its motion during the time 
reqnlred for an observation, known by Ihoname of "Troughton's top." The 
disk carried a plane reflector on its upper surface ; and Lcini; a cylinder hol- 
lowed out at fts lower end, and the pointof snpport within, the centre of grav- 
ily is thrown lielow, so (hat It is In stable eqnllibriDm when at rest. The 
velocity is communicated by a separate train of wheels, fVom which it can be 
bistantlydclnched. Thus, f*om the principle ai Jixity of &t piane of riitalion. 
It was expected that the reflecting surfaco would proservo ha level, notwith- 
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sUnding the motion of tiie ship. Tbe metbod was, boweTer, fonnd practically 
to t»il ; and the failure has been since traced to another mechanical principle. 
The pivot parlakea In the Irr^i^ar motion of the ship. Wbaa the dbt ii net 
reeolting, this motion is In (urn communicated to the disk, and the centre of 
gravitybelngbolow,— the very clrcuinatance which fives It alahilitTonland, 
— causes It to acquire an oscillatory movement. When In rolaiion this does 
not show Itself directly, hot is componndod with the rotation, and catiBca a 
pivcadonal ntolim, which Is fatal to Ite nao aa a Imrwmial reflector. Hence, If 
the centis of gravity coiacidtd with the point of auppon, as would bo muat 
readily done by auependiHK the revolving djaks la gymbals in the manner of 
Bonenberger'a machine, this cause of irre^larlcy would bo avoided. Dy 
this means it trould preserve id original latl; but this vrould not neceasu- 
rily, or uaually, be the true loriamtal level. To obtain tbe lr«« horizaiUnlpoial 
another contrivance has been made by the same inventor, irhlch has been 
fully described In tho " Notices of the Eoyal Astronomical Society," vol. 
xrlil., p. 6% Jannary, iS'iS, But for other claaaea of obaervatlon on board 
ship which involve the use of the Ideiajie, especially those requiring one of 
consldcrnble power, the same requisite of invariable atability of direction is 
yet more indispensable, but hitherto unatlalnod. One of tho moat important 
dealderalaof nautical astronomy has always been the meana of ohaervlng at 
sea the eclipaee of Jupiter's aatelUtes, so frequently recurring, and affording 
so simple and direct a means of obtaining tbe longitude. In general, to pro- 
cure stability on slilp-board, it seemed an obvious recourse shnply to n^itnd 
any object which it was desired to keep sleady by corda from a Qxed point 
in tho vessel. But a body tbos suspended is like a iilanA line : when the 
point of support is Itself set in motiaa, it acquires a pan of that motion and 
becomes a pendulum ; and it oscillates more irregularly and violently from 
the accnmulation of motjooa impresaed upon it conllnually by eveiy f^esh 
motion of the ship. The case is the same ns that j ust considered iu Trough- 
ton's top. Nalrne's or Irwin'a " Marino Chair," for carrying the observer 
and his telescope, was simply an application of this principle. It was tried 
on board ship, especially in a voyage to tho West Indlea, by the late Dr. 
Maskelyne : and though somewhat prematurely rewarded by the govern- 
ment, was foand not to answer ; though no one seemed fully aware of the 
cause of lis failure, till Sir J. Herschol (in the " Admiralty Manual,") 
pointed out the principle just stated, and showed thu this free suspension 
must tend to perpetuate disturbances ratber than to destroy them. Thus, to 
produce the desired stability for a pbuie or stand on which tho telescope is 
to tie rested, we must have recourse to the free reeclciag diti aecuraltlg btd- 
anced icilhin jjminii, on ill tetUr* of grarilg. Tho balancing must bo per- 
fected by means of adjustable plugs both In tha disk and in tho gymbal 
mimes; the pivots of Ibe gymbals most be of perfect workmanship, to turn 
with the least possible friction, yet wllhout looseness or displacement. An 
inunenae rotatory velocity must he communicated to the disk by machinery, 
of which Its snspeneion must be quite independeot, so that Che movlni; 
power can be insCantaneonsly withdrawa. All theso conditions are fulfilled 
In the form of the machine, which, af\er repeated trials, has been adopted by 
Prof. Smyth, exhibited by him at the Paris Exhibition, 1855, and snccess- 
fully tried on board Mr, Stephenson's yacht Tiiama, on his voyage to Ton- 
er! fTe, in 1856. The grand principle of Jbity iit the plane of Jret rolatitm, k 
thnt which enables the revolving disk to retain parallelism to Its original 
pLinc, however the external plane or pivots suppoitliig the whole be moved. 
15" 
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From Ibii prindpio the revolving disk reateu all angolar ebanee of position 
tn diitctioiii ptrptn^eular to iti fjane ; but it offera no resistance to any mo- 
tion in Aat plane, Thns b free revolving dist In gymtials externally tam- 
Ing on plvoti horlxonlaUf restlnft on sapports fixed to the deck, will snfllce 
to prcaerve the telescope from alt deviation doe to pltthing and rolling. Tka 
addition of anotlier disk, freely revolving in a rtrtical phut, wbose external 
pivots tani vertirally Id a frame attacked to the top of the fonner Internal 
frnme, the npper pivot pn^ectfng throngb It. and carrying a small platfortn 
for the telescope, and the whole, of coarse, balanced beiow, — will preserve 
the telescope from any baeral doviatioDS of the ship. And the combination 
of the two will gtve a plane retaining lis parallelism against all three cause* 
of disturbances. Bat n'nder fiiTonible drdunstances this last caose of d)«- 
tnrbance it but small; to that this addition may be often of little Impor- 
tance. The invariable platform of this revolving apparatus may then 
equally be appLed to support eltlier a Itlatcpt, or the ariijicial horam 
beibre mentioned, whether sbnply, or In conjunction with the sextant or 
. reflecting circle. By a mei« enlargement of the *rnfe of the machine, tbe 
same stand which canies the telescope might be made to carry the observer 
also, which would be a material convenleuce fbr any nice observations. But 
the essential condition Is tbe preservation of perfect tquU^rium about the 
centre of motk)D. Now, if this were secured by proper compensation fbr 
tba obserrer in me position, the slightest change of position on his pan 
would Tlllate that arrangement. The observer. Instead of being an rxlnnit- 
nu BaDrc« of dlstDTbanFe Incapable of prododng any impicaslon on the bal- 
anced and revolving system, now )>ecomes a part of it, and thus Impresses 
npon It a fresh motion arising from every slight change of posture, nblch 
alters the exact position of tho centre of gravity of the whole. This effect, 
however, would not maniftet itself £nelly ; but being cotapomdrd with the 
rvlaliim, would sbow Itself In a prteetiitmal motion, DlIbI to the stability of 
the direction of the telescope. A modified arrangement to meet this contin- 
gency has (which after all is not one of great Importonce praCtleaJly, though 
Interesting theoretJcaily) been devised by Prof. Smyth. To complete the 
whole. Prof. Smyth has corefQIly investigated the best form of a train of 
wheels for communicating the rotatory motion, and has also conaldcicd tho 
qnestlon of the best moving power to be used; whl(4i he finds, after many 
trials, to be that of waltr : which Is but brought to bear by a peculiarly bcan- 
tiful and simple form of the turbint. Thns. tsking a snmmaiy view of Ibe 
whole anbject: — by direct conseqnence, iVom the simplest acknowledged 
mechanical principles, the gyroscope, when Its eqnillbriimi Is slightly dis- 
turbed, demonstrates the precession of the eqtdnoxcs ; explains the boom- 
erang; and BiiBtalne Itself In the air against gravitation. When its equilib- 
rium Is undiBtarl>ed it exhibits to the eye the octnid rotation of Che oanh ; 
and when restricted to one plane it acts as a magnetic needle without mag- 
ncllsm, or spontaneously rotates In parallelism with the eorth. To these 
remnikable, diversified, and somewhat paradoxial appUcallons, we have 
now to ndd another of far higher ntilily, — that It gives peribct stability for 
(he nicest astronomical observations on board a ship pitching and tossbig 
with every way and gnst of wind. 

ON A MEW ABTTnCIAL HORIZON. 
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adverting to tho use o( the epirit-lcvel for adjasttneut or astronomlciLl lii- 
Btrumcnls on timd,Prof. Smj'tli observes ; — "On shore nothing can Iwmoro 
conrenicnt than this uec or tho ievel; but its odiiptntlon to scusen'icc is not 
cosy. For, first, on accoont of the eonstanHnoveroent of the vessel, — never 
for the onc-lhoosandth of a second stationary, — we cannot Brst adjust the 
level and then look at the star, but must see both the star and the level slm- 
ultancottsiy in the field of the telescope. Let as accompiish this before going 
Into further and I'esiduai difficulties. The sextant or anguiitr measnrcrni sea 
is made toaliowof twoot(jecial>elngseenat once,thestar,andUicrefen-iiig 
point at a great or infinite distance, usually the horizon of the sea; hut in tlic 
present case ttie level-bubble is to take place of the horizon. We must, there- 
fore, 1st, pot it at an infinite distance by means of a collimalor; 'in<[, have 
it 10 be looked at In a horizontal direction; and 3d, have tho bubble somelhin); 
very notalile. Here a level is illuminated by Hilillcial light thrown through 
It iKim l>clow; above is a diagonal mirror, and in (Vont a lens, in whoso so- 
lar focus the bubble is. An eye therefore In frant sees tho bubble in the hor- 
izontal direction, at an Infinite distance, and very visibly, 1>ecaitse where the 
fluid carls up to form the edge of the bubble, it scatters the upward light so 
completely that none reaebes the eye, and the bubble looks as if It had a 
painted black margin. If we place the eye partly in fh>iit of the collimator, 
and partly off, we may of course see both the icyei-bubtjlo and something 
else; and in scxtnjit observations may, by moving the proper mirror, see a 
star and the ievei-bubble in the field together. To make a practical use of 
the level so arranged, we may either have il attached to the fVamc of tbc sex- 
tant, or have it on a stand in front of the sextant. But in either case the 
bulibio must bo brought to its own fidocial mark al the instant of any obser- 
vation. Herein is the first of our practical dlfilcultics ; for If the level ho on 
a stand, and that on the ship's deck, the bubble is rolling Ihnn end to end of 
the tulw with every roll of the ship; and if the apparatus be fastened to the 
sextailt and held by hand, no man has power or tact to hold It level. Some 
natural principle must be brought in then to assist man's hand. And such > 
principle is found in (he levci-bnbble Itself, which will always be at tho sum- 
mit of the arc. If, therefore, we can refer our observations, not to (he fidu- 
cial mark, but to tho bubble itself as il moves apparently with the roiling of 
the ship, we shaU be able to measure altitudes accurately at sea; and herein 
are the chief of my novelties. If we make the radius of curvature of the 
level, and tlie sohir focus of the collimalor equal, then if the wholo Is tilted 
one degree the bubble viewed hi the diagonal mirror runs in the opposite direc- 
tion to the same anguhir extent, by reason of the equality of the level radius, 
and the focal length of the collimator, or radius of the sphere on which the 
optical lecture is formed. The result of these compensations Is, that tilt tho 
case of the level up or down by any quantity within the angular extent of 
tho level tntie, you will always see the bubble in the same true horizontal 

direction When carrying out the principle in practice, if tho level is 

of 12 feet radius, a collimator 12 feet long would be an inconvenient append- 
age to a sextant; but the focus may then be lengthened virtually by Insert- 
itig one or more concave lenses with a convex of much shorter focus. Now 
put everything together; and for an observation, in place of the ordinary 
sextant, tiso my reflecting circle, the level being attached to the same stand. 
Looking Into the telescope, yon see the slur In the upper mirror, which moves 
with the cirde, and gives the angle moved through on the vernier. The 
lower mirror, fixed on the Dramo of the instrument, shows (he bubble of tho 
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level, along with the star, lu tho talescopo. The obaoncr sees the bubble in 
tlic middle of the field, and the star in ila ronlre. If itio stand be lilted by a 
sniali Bn|;le, [he etar asccnda or descends in the Held, but eo aieo by tho same 
nn^o does the peculiar level-bubble. .... In other words, thoughlhcfield 
of view, and all flducinl murks of the telescope and the. 1evel4ube vaiy and 
err, yet the level-bnbble alirays continues to show the true horizontal direc- 
tion; It preserves tho bsuid ant^iliii' distance nom the star, and all that we 
have to do in mohing an observation (no matter whetlier the base be quite 
level or not — and herein is the dffFcrence from the ordinary use of a level on 
limd), is BO to move the upper mirror of tho tirclo as to moke the star come 
on to the bubble, and then read off the verniers. Once on the babble, the 
star will remain there la long as the support, or ship's deck, does not roll 
thraii<:h a tcreater angle than the level-lube comprises, or does not roil In A 
qnU-k, Jerking manner. For these lar^r deviations the principle of liie sta- 
bility of the fl'ee revolver must be applied, as elsewhere described. (See 
'Ast 9oc. Notices,' xvil. 40.) On looking into the collimator, all the tmns- 
mitted ll|;ht is blocked out, except tho central line. This is to keep the field 
darlc and appropriate for star observations. The self-adjusting motions of 
the bobhle then take place alon<; the luminous lane, and laterally an approx- 
imate correction la shown by the approueh of the hobble to one or the other 
Bide of the said lane." The inventor also adds, with reference to the prac- 

hearing of a level of one foot radius, that it most be so sluggish as to be good 
for nothing;; yet It is less llugglsh ; and the nature of sluggishness in levels 
has been ranch misnnderstood, viz., mixed np with oraonnt of motion of tho 
bubble 09 depending on length of radius of the tube. Hake treacle the fluid 
of levels, and they will all bo sluggish ; long or abort radii, i. e., after a cer- 
tain angular tilt, the bubbles will be moving slowly for a long time before 
eominjT to their new point of rest. Put ether Into a tube of long radius: It 
mores quickly in the above case from want of slngglsb nature, and moves 
far, by reason of the long radius. Pat ether Into a tube of veiy short radius ; 
men Bay, How sluggish, because ft does not move fhr, measuied in the linear 
w.ay. But they should rather ascertain which bubble comes to its new place 
of rest soonest; and if by reason of short radius they cannot easily see 
what arc one bubble moves through, thep can Increase the radius optically by 
magnifying. Now, by mere optical majcnifylng, the bubble has no mcchan- - 
ical Alctlon added to its motion; but if the magnifying be by Increasing the 
radios of the level, the bubble has a greater mechanical task of walking along 
to much more in length of ghisa surface. Hence it maybe shown that these 
new short-radios levels, viewed Ihroagh magnifiers, are as accurate, and 
qoicker In their motions of angle, than the nsual ones of long ladli looked at 
with tlia naked eye. Alt fluids have more or less of the sluggishness or 
gtickinesa eo greatly developed in treacle : alcohol has leas than water; ether 
the Germans fbond to have less than alcohol ; and chloroform I have found 
to have less than ether, while It has tho great advantage (seeing that the end 
of the tnbo must be hermetteaUy sealed with a btow-pipe Same) over both 
ether and alcohol, of not being Inflammable," He also mentions that prac- 
tically a good range of arc Is 5°, and a good radius, 9 f^t. 

At the close of this commanlcation Prof. Powell presented a detailed 
account of the principle of tho construction of Prof. Smyth's new luatnunent. 
To render sach a description complete. Prof. P. stated, that ft appeared to 
him, that a more precfse elucidation of the optical principle Involved was 
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dcsirnblo: tbla nut; be most distUcClf stated ax fbllowa: — 1. Tbe tube of the 
eplrit-lcvel being a email arc of a circle of considerable radlas, within the 
limits of this arc, tbe true horiiontBl line is the tun^nt to that point of the 
arc at which the babble appears; and in any soccesatvo positions, the change 
of inclination is nieasaretl by the angle of Intersection of the tangents, which 
is tlio same as the arc of the tube traversed by the bubble, or the angle at the 
centre. 2. Taking tbe cbotd of this arc as the base, a plane mirror inclined 
at 45" (o it above, gives for the inflected image of the level-tobe a similar arc 
convex towards it. 3. A lens placed fn boat of tbe mirror, having Its prin- 
cipal focal length cqnar to the distance of the Image of the babble wben at 
the middle point of the arc, and a<Uasted (o receive centricany the leBerted 
diverj^ng pencil nt)nt the bubble will canee It to emerge in a parallel pencil, 
thus placinj; the image at an inflnlCe distance, and enabling us to view It 
through » telescope. 4. In other positions of the bubble (since the convexltj 
Is towards the lens) It will not be accarately in focus; though it will bo ap- 
proximately so If the focal length be considerable, so Ibat the small dtffbt- 
end! in the length of the rays tmm the middle point, and from the two ex- 
tremities, may be neglected, S. If the base be accurately horfionlal, and 
consequently the bubble in the middle of the arc to which the Index Is od- 
JoBlcd, the axis of the reflected pencil trom Its image passing throng the 
centre of the lens will be accurately horizontal, or the image seen thiougli 
tbe Ions gives the Ime horizontal point; this adjustment is supposed accu- 
rately made In the first Instance once for all. 6. If the base (the lens and 
mirror being flrmly attached to It) be inclined eltberway within tbe limits of 
tbe arc, any cbAUge la tbe position of the babble measored on tbe arc of tbe 
tube will be exactly equal to the change measured on the ore of (be reSecled 
image. T. If tbefocai length of tbe lene be equalto theradlns of tbe arcof 
the level, and if tbe dlatanre were accurately the same from the leiu to all 
points or the reflected arc (as It would be If the Image were concare towards 
tbe loDs), then for any change Of arc there wonld bo an exactly equal change 
of angle In the rays; and as In the middle position the reflected ray is exactly 
boriioQtal, so in every other position would (he reflected rays for those posl- 
tioiks respectively give the true horizontal point. S. If the radius or focal length 
be latge and tbe arc small, the conditions will be bo approximately ftilfilleii, 
lliat without sensible error the change of angle wll! be eqaot to tbe change 
of arc, or of inclination to the horizon, and consequently the reflected mj 
irilt give the true horizontal point without sensible error at all incUnatlons 
within the limits. Professor C. F, Smyth's Invention becomes of peculiar 
ralne (In combination with hla free-revolver stand), since the attainment of 
an artificial horizon on board ship has been In vain sought in any appltcations 
of tbe ordlnaiy spliit-leTci, of liquid reflecting snrflices, by simple suspension 
la cqulllbrio, or by tbe rotating plane reflector of Tronghioa'i top, the hUIoiei 
of which are demonstrable on mechanical grounds. Bat the Invention may 
become of not less importance to observers on land, and especially to scien- 
tlflc travcllets, ttom its portability and exemption tKm tbe dtstoi^wncea In- 
cident to liquid reflectors. 

ON THE COHPOSmoS OF BOTAKY XOnOB. 

At a recent meeting of the Liverpool Philosophical Society, Prof. Hamil- 
ton read a paper on the "composhlon of rotary motion, "of which the ibl- 
lowing is a niuni// 

The principle (tf compound rotations, ho observed, was dlscoveted by PnnI 
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EVtol, In 1760. It was aiacuHod In an sbitract (brm by Poiuot In a H^moira 
read befoce the Aealetay of Sdoncea at Fans, and by Foisson, In Iho Jbumn; 
de VEc<ie PoIycriiii^iH. The uune oathcM- had treated tb« «ntt)«ct ut great 
ienglh In his Trail^da M^rtiaiugut. frofeetoi Alrey also had handled it In 
a veT7 elegant manner In his " Tract on Proeeseion." As the snl^cct wa.i 
not Cftpat4e of being dlwosaed without the om of the hig^r mailiematioa. It 
had not been alluded to by anj of the popnlar writen on mechanics. The 
method of experimentally illiutratlng componnd totatlotu wu acddentnlly 
dlacoreied bj Veuti, of Cologne. The instmrnent which he invented was 
odled polytroite, or gyroscope. It was modlflod in fomt and greatly lm> 
piDTOd by Hnckor, Matins, Wbeatstone, and Foucault. M. Foncfiult, aner 
maldng the beantlful pendulum experiment, which afforded the BrBt.fwiifi'iv 
demonatrattwt of the earth's trAotiaa, coosideicd thai the gyroacope might 
be employed fbr the same purpose, as it possessed the property of " main- 
t*in1ng the plane of ita rotation unchanKed." In experimenting with tills 
Inslmmant, ProfbsAor Hamilton referred particaloriy to its alleged propcitii^ 
of "malntaiaiog the plane of rotation unchanged," and tbe "flxi^of the 
plane of rotation." He remained npon the loose sense In which these terms 
had been employed in descriptions of the gyroscope, and pointed out the 
rwtricUd and qnallBed setkse in which they ought lo be iised._ The plane of 
rotation was not fixed in an absolute sense. It held a fixed relation to the 
[riane of a great drcle of tlie earth, and participated in the earth's diumal 
motion, which was Illustrated by a mathematical diagnun. The time of Its 
mabhtg an apparent rerolotion round a drcle at the pole was twenty-four 
honrs. The time at any other place Taried inversely as the sine ot ibc ls.tl- 
tode. This was also submitted to a mathematical proof, and the point, in 
common with every other embraced In the iectnre, rendered bcantifuliy sim- 
fde and dear. The gyroscope was then considered as a mechaniail com- 
pass. Since the bee axis of the gyroscope tended to become parallol to any 
other axis abont whleti the disk was constrained to revolve, and since it was 
constrained to revolve about the axis of the esjth, the free axis tended to 
become parallel to the ails of the earth. Hence, at any given station, (be 
ftiar parts of the horizontal ring Indicated the cardinal points of the hori- . 
Eon, theextremiiyof the axis coincided with the celeetlal pole, and the plane 
of the disk with tJie plane of the celestial equator. And since the elevation 
of the pole above the horizon was equal to the latitude of the place, the ele- 
vation of the axis above the horizontal plane was equal to the latitude of (be 
station. The gyroscope was therefore theoretically a mechanical compass, 
but practically it was of no value, Bhlee (Hction on the pivots prodnccd a 
horliontal motion in one direction or the other. If the ring deviated in the 
■lightest degree from the true horizontal position. For the same reason the 
gyroscope afforded no satisfactory proof of the earth's diurnal rotation. It 
wonld Indeed be a valnable discovery if a method oould be devised of mak- 
ing it, with certainty, deviate bom the truth equally In opposite directiona, 
and thus, by a maCnal destruction of errors, indicate the true lUBth. Mr. 
Hamilton then descritjod Proltosor Elliot's apparatns for lilastratlng the pro- 
cession of the eqnhiox and the mniBtion of the earih's axis. 

The Rev. H. H. HIgglns put the following question: If the gyroscope 
vrere revolving in a vertical plane, the axis being horiiontal, and force were 
applied to incline the axis, where did that force go to ? Was It expended in 
producing an Increased friction on the pivot? And If so, wonld the ultimate 
Tcanlt be to arrest the motion of the disk? 
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Some convenstlon eiwncd upon tho poini thus raised, Hr. Hamilton giv- 
ing it as his optnloa that the effect ifonld be a> Hr. HlgglnE snpposoil. It 
woaM be, he observed, an InlerestlnK qneellon irhecher tlie Torce thoB applied 
woDid prodnce beat. In evmj iQBCance where action was aneated heat was 
devdoped. U. Foucanlt arrested the motion or the disk by a magnet, and it 
became hot. He ascribed it to a mechanical action in arresting Che ipeed of 
the tngmment. Tho test snggcsled would be an experimaibim cracii on the 
tbeoiy of an arrested mechanical action always giving rise to an equivalent 
amonnt of heat. 

Professor Elliot thanked Pnif^sor Hamilton fbr tho more than ample 
justice he had dealt out to him In noticing hia Instraments. He begi^ 
leave to make some additional statements regardlug his own researches on 
the subject, as well as those of others. Professor Hamilton had correctly 
described his (Professor Elliot's) Instrumenla for Ulnstratlng, both in regard 
to fact and principle, the precession of the equinoxes, the matatlon of tho 
earth's axis, the retrogradation of the moon's nodes, the equilibrium of 
Saturn's rings, and the peculiar effbct of a magnet npon an iron disk in rota- 
tion. He had been led to the rooetrnctioii of the first of these inatmments as 
long ago as IGQS, from the dlfllcnlty he experienced. whDe teaching astrono- 
my, In explaining tbe subject of preceasion by mere verbal deacriptlon. He 
conceived ftiat the motion of the common spinning-top might be converted 
into an eiiact fanitatkin of those of the eanh, by altering the position of the 
centre of gravity in reference to the point of support. In the conception of 
tach an Instnunant he was not aware at the time that he had I>een antici- 
pated by othen ; bat he now fbund that the records of the Royal Astronoini- 
cal Society contained a short and obecnie notice of a similar Instniment, 
which had previously been constructed by Mr. AtkiusOB. H. Bohnenber- 
ger's gyroscope had also been prevlonsly known on the Continent, and par- 
tially in this country, which, among other purposes, exhibited coirertly the 
precession of the equinoxes ; and a member of the society, now present, had. 
It appeared, constructed an Instrument of the same kind. The effect of a 
magnet on a rotating iron disk had been sIiowq to bim (FrofMsor Elliot) by 
a Meai, but almost accidentally, and without reference to Its theory oi- 
astronomical application. Its ose for that purpose was to exhibit the etibct 
of one planet in disiurbli^ the plane of another plamt's orbit, in eight dif- 
ibrent positions of the dlslnrblng body <as des<Tlbed In Kewton's Prlndpla), 
In producing u forward or a backward movement of the nodes, or an increase 
or diminution of the obllqnlty or the plane of Its orbit to tho ecliptic. Pfo- 
AsaorElllot stated that although his experiment wHh the iron ring and mag- 
net were admlted to be an exact Imitation of the peculiar motion of Sotnm's 
rings,yet the coinddeuceof tbe two in regard to principle had been disputed 
by some <rf our best mntJiemati clans. The objection advanced to It by Profea- 
forXhotnaon, of Glasgow, that tho one was, to a certahi extent, a constrained* 
nnd tbe other a pert^cdy troe motion, was certainly a valid objection; but 
there were some difflcultlea attending the subject which required to be 
removed bj flirther experimenta. Ho (Proftsaor Elliot) had shown the 
greater part of these experiments to the Uverpool Polytechnic Society in 
the year 1639. Since that time the subject of rotary motion bad become a 
fashionable study among mathematicians, having been taken up succes- 
sively by Protese«ra Magnus, WhcatsCone, Powell, Foucanlt, Smythe, and 
liaxweli. Foucault's experiment fbr shoving the stability (perfect or par- 
Ual) of a rotating disk during the earth's rotation was not new in theory, as 
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tl had been Ocacrlbcd mora than twenlf years before by Mr. Sang, sor was 
It in his (Profussor Elliot's) opiolan practically ■ucccsxful In ebowing the 
eanh'e rotation, since Its Eucceas dependad altogether upon the a^uatmeat 
of (he apparatus; and Iho only mode, be believvd, of making that voiy 
delirato a4)nstinvnt was by tiding it if it produced the very motion it was 
intcDilcd to demonstrate. It could be made to show the rotation of the 
earth, or not show it, just as it was balanced. Professor Smythe'e apparatus 
be hod previously described. Professor Maxwell, of Al>erdeeD, was tbe kst 
who had produced anything new on the subject of rotary motion, and In a set 
of bCMtirul experiments and some retined calculations, be bod odvonecd fur- 
ther bito the subject than any of bia predeceasora. Professor Maxwell's prin- 
cipal ottiect woa to throw light on the theory of Saturn's ring, for his essay 
on which he lately had thehigh honor of gaining the Adama Prize olTerod 
by St. John's Coll«go, Cambridge, for the best dissertation on that subject. 

Professor Maxwell olgccted to the applicability of his (Professor Elliot's) 
experiment on (ho iron ring lo that of Saturn, but agreed with him in matu- 
taioing that Laplace's hypothesis of a load on the ring was untenable. 

Professor Elliot brieiiy described two other eicperimenls which tie had 
himself made in regard to rotation. One of Ihtae conalated in magnetizing 
the axis of a light rotating disk, carefully depriving the disk of all prccea- 
sional movement, incliaing its axis aUttle (Vom the vertical line, placing over 
its centre an eJectro-magnet, and then giving to the disk a rapid rotation on 
lis axis. The axle remained at rest in Its obllqna positiou till on electric cur- 
rent was passed along the wire of the elactro'magDct. As soon as that was 
dona the axis of the disk began to revolve around the magnet. When the 
current was tratuniittcd in the opposite direction, the direction of revolution 
immediately changed, im>ducinK ■ singularly close resemblance to that mys- 
leriona phenomenon, electro-magnetic rotation. The other experiment con- 
sisted in taking a very large cylindrical veascl of water, making a sniali 
oriUce in the centre of the base, with a straight brass pipe extending a few 
Inches dovmwatd, the outer eikd of the pipe being closed with » ping, and 
the inner end beii^; made perfectly smooth. 'The vees^ was filled with 
water, and as soon a* that had attained perfect repose the plug was with- 
drawn. On this being done, as the level of the water smik, It giadnally 
acqnired a rotary movement, at Atst very slow, but becoming more rapid a« 
the evacuation proceeded, and always in the directkm of the earth's rota- 
tion, provided that perfect stillness of the fluid had been secured. The 
rationale of the process was this : That the vessel of water partlcipaied in 
the earth's diurnal rotation. Its own motltms consisting of a revolution rouml 
the earth's axis, and a slow rotation on its own axis, that the portions near 
the circomforence had a mora rapid motion in rotation than those near the 
centre. In approaching the centre they retained their actual velocity, and, 
^nsequently, Incteased in angular velocity, and in escaping at the central 
orifice, produced a vortex in Uie direction of the earth's rotation, otfordin;; 
another experimental proof that snch rotation existed. 

Mr. Hi^^inson apprehended that when the iron pole of the Instrument 
was not itself a magnet, the action of the magnet was the same a« that pro- 
duced by suspending a welglit to the cquatortai port of the instrument. 
When a movable magnet, turned upside down, wae supplied, there would bo 
repulsion. It would act as if the lustrument were made tophcavy, so as to 
give it a larger and hicgor eccentricity. Would the fact of the dififercnt 
position of the centre of gravity moke the difference? 
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ON THE TIBKATIONS IN WATER FALLING OVER DAH3. 

The contliinance of the dliciiBBion on this enbjcct hu been kept up dncinf; 
the pMI yt«a. In the Boston Society of Natnral HistoiT> ">*) ** & recent meet- 
Ini; the follavliit; connnrnilcBtlon nspectinK' experimenta made at Sooth 
Ndtlck, Mass., bj Hr. Williun Edvards, was presented. Tbe dun at this 
pUce acroia Charles Klver, is nine feel high and 300 l^t long, and at certain 
stages of the water, the rlbrations are so powerfbl as to aj^tote bodies three' 
qoartera of a mile distant. Daring the month of December, ISSJ, the water 
belHK at its most favorable point for the prodacOon of Tlbrattny rooTement, 
Mr. E. undertook a series of experiments bj erecting a flashboard, three f^t 
in length, on the top of the dam ; the water was shot off, and a dry entrance 
obtained behind the fUling sheet. Ample room was found to walk bock and 
forth. At the place of entivnce, the flame of a lamp was nnogltated, a ttct 
unexpected by (hem, lu tbey had favored the hjpotheeiB of Prof. Snell, and 
bad supposed that air sufficient to canse the vibrations woold hare fonnd an 
exit at this opening. 

Twratj-flve or thirty feet from the enti-ance, the flame waa slightly agitated 
■Imultaoeonsly with the vlbratoiy rootlona. A t^lng feather descended as 
quietly as in a close room. The discharge of a pistol piodnced no perceptible 
eB'ect upon the water, althou);h the report nearly stimaed them. It having 
been snggeated that the vibrations are produced at the bottom of tbe sheet 
and coDthmed upward to the top of the dam, they, endeavored to produce 
such an eSect by placing obstmctions at various points, but without success. 
Whilst holding Ibo ends of the fingers in the current, two or three inches 
from tlie comer of the timber Over which the water breaks, it was evident 
that the water passed the Angers In rid^s, apparently one-half or three- 
quarters of an Inch apart. By following with the eye, In their descent, these 
ridges or vibrations. It was found that the Interval between them increased, 
with the velocity of the water, to the extent of fourteen inches. An aperture 
In the water, made by the passage of a stone of the size of a hen's egg, at the 
lop of the f^, increased in size just In proportion to the hicreasing distance 
of the vibratloiu, retaining its clrcnlar form, and finally expanded to fourteen 
Inches in diameter. Upon the top of the dam they could see distinctly 
tluoDgh the ciUTent to the edge of the timber over which the water breaks, 
, and they found that the teaier at thii point aeqairei a tranaloua motion, giving 
origin lo Ote ridget or vSiratiow alluded to above, which here follow each other 
at intervals not exceeding one quarter of an inch. The sheet of water at the 
top of the dam is six inches In thickness ; at the bottom two and a half 
inches. The ridges areevident on the Inside the whole length of the fall, but 
npon the outside they do not make their appearance for the space of ten or 
twelve inches. They Increase In size relatively with the distance. 

At a subsequent meeting, Mr. E. stated that bo had counted, as nearly as 
possible, the number of vibrotiona, at some distance ftara the dam, and the 
nnmber of the waves, and, although their rapidity made It very difflcnlt to 
couut them, ranging as they did fh>m 360 to Tfi5 per minute, he fbund that 
they, coincided. This fhct was rendered stUl more conclusive by assuming a 
position at one end oC the dam where the vibrations could be seen, heard, 
and felt, all at the same time. Every portion of the timber over which tbe 
water flows, produces vibrations of greater or less distinctness, and, occa- 
slonaUy, the waves of a certain portion of the dam fall In the wave intervals 
16 
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of the other end of the dun, and then the vibrations of the eaith ceuo. 
Standing in ftoni of the dam, and placing a pole on the bed of the river, 
directly under the roll, the pole was violently agitated, althoujih there iretnro 
tbet of back-water through which the tiMei must posa before it rcschcfl the 
pole. In the flUlinii: ghcet, tb« wav«lei« are coneavo-ronvex, and not dootde 
convex, that la, the intemal snrftce oarreapondlni; with an eztenial oonvex- 
Itj l> concave. 

Prof. W. B. Ik^ri remarked, that the wavcJlke dlvlaioDS of the descend- 
ing iheet of water were probaUr referable to the saine Keneial law which 
has been shown by Savart and Flatesn to obtain In the case of a stream 
flowht); ftt>in an aperture In the bottom or side of a T«wel. These philoso- 
phers have proved that, at a certain distance trora the point of discharge, the 
Mrovn, althongh seemingly contlnnons. Is In neUt7 divided into separate 
perta ; and Ptatean explalna this snbdirlelon by tlie prepoadaranee of trans- 
versa cohesive forces In the colnmn, when Its length exceeds lis ttilcknesB l^ 
more than a determinate amount. In this case the sides of the stream an 
drawn together at tntervals, and the mass Is thns bnriien np In sepaiate sec- 
tions, which, by fhrther cohesive action, are moulded into dropa. Thns every 
inch atream, at some distance below the apertnre, losea Its straight ontllne, 
and assmnes the form of a leriei of enlai^emena and contractions, which, 
at a still groat«i distance, become visible as a succession of drops. 

It is Interesting to remark that a regnlar system of vibrations occnrs in the 
Itreanu thos atlbcted by wave-like sabdivkione, enabling them to produce 
strong musical tones, when saflbred to strike upon an elastic surftun, and to 
communicate timilar mosical vHnatioitt even to the loservoir Hsdf. In this 



OH THE lUTBEUATtCAL THBOKY OF SOUHD. 

In a paper on the above aut^ect read before the British ABBOciatkm, 1858, 
by the Rev. S. Eamshaw, the anlhor adverted to the clixumstance, that the 
only Impediment to the compioto development of the mathGniatlcal theory of 
aonnd has hitherto been the ditflcnlty of integrating the partial differential 
equation (^^ S"'' ^ AsaBapproximaHvomodeof BDnnonnHngtlifs 
difficult, li has been nsual to assome (■^) '^ 1' Bat tba author suggested 
that the legtrimacy of that step is by no means erldent; and that the true 
test of the allowablenesB of It Is a knowledge of the change, which must . 
tl^e place in the constltntlon of the atmosphere, la order that ^ = f* = 
may be the exact equation of motion. In this way It wOl be seen whether 
the physical change, represented by assuming (^ \^ 1, be of such a mi- 
note character as to be allowable. But the anlhor stated that he had found 
Um requisite chaoAe in the constitution of the atmoephei« most be such that 
It nmtt iscTtatt In volume with an Increase of inessare, -~ a constitution tbs 
very cppotite of that of the natural atmosphere. From this it was faifkared 
that the equation which represents the pnqMrtles of aonnd doec not admit of 
the assumption (-^}= I. The reason why this assumption, though ana- 
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Ijtlolly allowable, Is not allowif^ In tbe problem of eoddiI la, that in tbM 
assumption qnantttiea are neglected which (in tbei»8eof eonnd) are of lh» 
same order as those which are retained, bo that the eqantion ~ = n ^ 
h not aa approxltnatlon, b>it Is tedooed to the fbrm =■ 0; fVom which noth- 
ing can be Inftrred bnt that the aaaaniption (^ "= I fa not admiBBible. The 
twnh of this reMootaft la, that the eqnalton u = F U +o() +/ (I — iK), which 
has hitherto been the basis of explanatiOD In Treatises on Soand, has notb- 
ing whatever to do with BDnnd, bnt represents the motion oC a wave in an 
Imaginary elastic medium of a constitation the very opposite of that of the 
•ItnoBplten and of all known gaseons media. Tlie mathematical theoi; of 
BOBBd Is eomeqnenflj pot iMck to its dlffetential equations, tM;ond which 
not an Inch of groand can be maintained. Till tbe differential equation Is 
integrated accurately, without asBnaing {-J^)" 1, no advance can be made, 
and science ivnalns without a mathematical theory of sound. The amhor 
then annonuced tlial he has succeeded in integrating the diflbcentlal cqnacioa 
of soQDd without approximative assumptions; tbal he has, in fact, obtained 
Us Azoct InteEral; and In the result has poss^eed himself of the key to the 
varkHis properties of sound. Among several others, It was slated that the 
exact Intt^ral accoants for the great difficult]' which experimenters have 
found in obtalnin); accordant velocities of Sounds, — fbr the sweetness Of mu- 
sical sounds, — far the rapid decay of vtoleot Botmds as they progress, — and 
proves that the velocity with whicb a sound is transmitted through tbe at- 
mosphere depends on tbe degree of violence with which it was produced, 
and not (as in light) on the leiigth of the wave ; so that loiuids trf' ever; pitch 
will travel at the same rate. If ttieir genesis do not differ mncb in violence ; 
bat a violent sound, as the report of flre.anns, will travel sensibly fkster than 
a gentie sound, such as the human voice. This last property tbe anibor 
stated to have caused him much trouble. In conseqoence of Its being directly 
opposed to tbe testimony of almost every experimenter. For many affirmed, 
as tbe direct result of tliolr obserra^nB, and others assumed, that all sounds 
travel at the kbk rate. Fortunately, it truDspIred at tbe meeting that in Capt. 
Sir J. Franklin's Expedition to tbe North, whilst making experiments on 
sound, during which it was necessary to flre a cannon at the word of com< 
mand giten by an officer, it was tbnnd that tbe persoiiB, stationed at tbe dis- 
tance of some miles to mark tbe arrival of tbe report of the gun, always 
lieard the report of the gnn before tbey beard tbe command to Ore: thus 
proving that the lonnd of the gun's report bad ouislMpped tbe sound of tlie 
officer's voice; and cooflnning In a remarkable manner the result of the 
author's mathematical Inveatigatkins. 

The Astronomer Koyal said, that while he had no donbt whatever of the 
genera] accuracy of tbe conclnsions at which Mr. Eamshaw bad arrived, and 
white he lUly admitted tbdr Importance, he could not subscribe to all that 
he hod said. In his historical sketch of the steps by which we had arrived 
at onr present knowledge of the Buli|ect, he could not admit that the method 
of Newton was wrong, the fhct being, that it was a strictly correct solution 
of one case of what was a very general problem. Tbe method of Newton 
was the very baslsof all our modem methods; and he looked upon thatpor- 
tlo« of tbe second book of the Princlpia as a monamcnt of the genius of 
Vftrton, which he was very sony to see was beginning to bo much less 
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attended to In onr UnlrenltleK than tt dMcrved. H» conld not also admit 
that so Knie had been done by the methods heretofore in nse : and allhou;;U 
he considered a yigoroua intogrnlion of the equation to be very important, yet 
he considered much hod been done even by himself by nsln^ the method of 
■ncceoslTs approximations, similar to that adopted In the Iionar and Plane- 
tary Theories. Of this ho adduced several eiamplea, such as ihoae In his 
article on Wayes and Tides In the Encyclopiedla Metropotitsna, and the non- 
reflection of breaking waves, while U the same time, like the whisper in the 
eall«7 at St. Paul's, they were conducted lUong a smooth wall np to whh^ 
they moTed rery obliquely ; also bores and qalet tide-waves, and some otben. 
He also conld not snbacribe to the olgection that aMDmlnfj; the diffteenllal 
cocffldent to be milty required that the air shonld be so constituted that 
pressure In a Riven direction should .bo accompanied by a motion of the par- 
tide in the opposite direction, for this frequently h^praed where the particle 
was already In motion. Mr. EamshawexplalnBd that what he meant to con- 
vey was, that the pressnio should be the originate Or cause of motion in the 
opposUe direction. 

KATmUL I>IAPA80ir. 

M. Cagnlard de la Tour, a French physicist, has satisfied himself that he 
bears the sound la of the musical scale soandlng within his head when he 
a^tates it IVom side to side ; and Hr. Jobard has confirmed this observation 
in himself, and asserts that any one can verify it, if be will disembairass his 
neck of the cravat and collar, and place himself apart from all noise. 

Hr. Jobard tbos explains the fact : This natural la \a caused by the contact 
of tte nmUeut against the iRciu in theear— a contact e^Uy made by a rapid 
movement of the head. Hr. Jobard |;oe9 still farther: for according to bim, 
those persons who, on shaking the head, hear two la in perfect nnlson ar« 
bom mnalclaus ; they have the voice and ear perfectly coiroct. But those 
that hear la only In one ear, have an imperfect appreciation of sounds ; and 
those who perceive two difi'erent sounds, the la and another nole, not only do 
not love music, but detest and avoid it; and he proposes by this method to 
discover among yoong people those who may become mosidans. 

Ur. Jobard has still under inquiry, whether the note which is piodnoed In 
the head by a qnlck motion la the aame or not in all persons. The question 
wiU be of difficult solution ; for the la of the opera of Paris Is different from 
that of the theatre of Strasbourg, UUe, Vienna and London, and that this la 
Is becoming more and more elevalea, so that in twenty years it will corre- 
spond to many more vibrations tlian now, and be therefore still more acote. 

ON THE SONOROUS ACTION OP JETS OF BUBNINQ GAS. 

At a raeent meeting of the Boston Society of Natural History, Prof. Bogera 
called attention to the curious phenomena connected with the sanottitu 
action of }eu rf bnroing gas, which have lately boM observed by Piof. Tyn- 
didl and others. 

The production of a musical sound by a small flame of bydiogen gas, 
bumhig within a tube, has long been one of the most familiar of lecture- 
room experiments. I^f. Faraday, in one of his earlieet Investigations, 
showed thai this musical effect wos not confined to hydrogen, but could b« 
produced with flames of carbonic oxide, common llluixtinstinK gas, and 



;.. Google 



KATCBAL PHltOBOPHT. 18u 

Mrveral other gtaea uid rapors. He was, moreover, the Snt to gire a philo- 
Bopbical theot; of Ibe BOond, by ebowiug that, in the conditloua of tlio 
experiment, ihe flame resolved Icaelf into a series of Utile exploaloiu, whit^, 
mccecding each other at vei? gmoll and equal intertaU of time, gave rise to 
ngular, and therefore miuical vitiratioDB in the tube. In the recent experi- 
menU (he further fact hag been observed, that the flame, both when sint^i^ 
and when silent in the tnbe, is itrongl^ acted on bj external sonnda, having 
•i certain mosicaL relatjon to tiie tone of the pipe or flame. 

In Btndyiog experimentBUy the conditluna under which tbue soonda bib 
ptodnoed, Prof. Bogers had laCely aacertaiucd thaC the usual abaence of the 
tonoiouB effect in tht case of lampi or candles bmned under the Bame con- 
ditions as the gas, is not due, as might be sapposed, to a mechanical inter: 
fiirence of the widt with a vibrating motion. He found that wlckg of coOou 
Hiraad, and of asbeBlas, introduced into a jet-pipe of gas, even bo as to pit^Ject 
tU into the flame, did not prevent its slnginK, althoDgh they impaired the 
parity of the moslcal tone. The difflcnlCy of obtaining continnous musical 
sounda tioin a common flame with a wick, most rather be ascribed to the 
nature of the combostlble matter, which, requiring a very large supply of 
air to produce the explosions, is liable to be extinguished before the musical 
Bound is developed. 

To obtain an tlher fiame suitable for these experiments. Prof. Bogen oseS 
a glass tabe about eight inches long and one quarter of an inch in diameter, 
open below, and drawn somewhat blantty to a point, With a. Bmall spertnre 
at the top; some loose cotton twine or thread of asbestus being introduced 
so as to terminate at or verjr near the pointed opening, the tabe is half filled 
wMi sulphuric ether; the larger end 1b closed with a tight cork, and the little 
ether caudle is fixed vertically In the centre of a wooden block. On apply- 
ing a light to the apex, the ethereal vapor boms in a slaadf blolsh jet, which 
with jsoper tubes enables uB readily to repent all the experiments on the 
singing and the silent flame. This simple apparatus acts fiet^y at ocdlnBry 
temperalureB, and may be used Urom time to time for several days without 
Mplenishinj. 

In regard to the agency of the flame In giving rise to the mnslcal tone. 
Prof. Bogen thought it might be compared to that of the reed of varlons 
wind Instruments, the vibration of which, by giving motion to the column 
of air in the pipe, causes the sound lo begin, althoogh the Tlbradng column, 
by its reaction on the reed, controls more or less the rate of its oscillations, 
and delerminea the pitch of the Boood produced. A similar reietion between 
the aerial column and the flame quickly estatdisbes a synchronous motion 
tit the two, corraaponding to the fondamental note, or to one of the aataral 
haimonlcB of the tube. 

At a subsequent meethig. Prof. BogecB stated that by employtog hollow 
drcolar wicks and nslng tubes but slightly exceeding them In diameter, he had 
been able to prodnca these musical effects with the flames of Balpbarlc ether, 
common alcohol, and the mixture of the latter with spirits of inrpenline, 
which is known as bnming-fluid. By nslng an lion tube at a high tempera- 
ture be had obt^ned, thongb less perfectly, a shnilar result with the flame of 
■permaceti oil. 

As tho effect in these experiments depends on the access to the flame of a 

rarrentofalrof definite amount and veloci?, and in a proper direction, it is 

necesssi; to adjnit the diameter of the wick and siee of tho flame to the 

dlmensiona of the tube Nnplo;ed,,and to hold tho tube with its lower edge a 

16» 



;.. Google 



186 AKKCIL OF SCIKHTinO DISCOVEaT. 

Utile below tlut of the wick. The SktBewUl then be »en to conlraet, to )om 
much of it* briUlaoc}', uid, nncr more or less of a rMtllng: Boiuid,.to gira 
forth ■ miulcal tone, whicb, wiili a little care, ma; b« icnderod quite amootb 

Tbew reulti an leodllr obtained wltli the flame of the imall dreular wkk 
lamp now In lue for burning the mixture of alcohol and turpentine. Id thli 
torn of lamp the wick-tubes riw oboat two Inches iboxe the reeem^, and 
an Internal movable tnbe Is provided, which, being nised or lowered, aervea 
to ytty the depth of the wick and to adjust the flame with great nicety. The 
body of the lamp (boold be rcmoTed from lis pedealal, and placed on a 
ring inpport, to aecure a Tree cnrrent of alt apward throngli the cenOal wld- 

A simple wa7 of making the pxperinieDt with an alcohol ^ck, la to enclose 
between two ijilan tnbes a strip of cotton cloth or thick paper, mi that It mqr 
prqject a little bejond the upper end of the tabes. When chained with alco- 
hol and lighted, It will furnish a hollow drcnlar flame well suited for the 
temporary production of the magical effect. 

These results Atot the conclusion that flamti ofteay kind art capable of 
txcUing aononna vibrationMj provided the air and corobnstlble vapoi^ ai9 
brought together In such proportions as to form more or less of an explosira 
mixture, and thej therefore conflnn the exptanatloiL of Faraday, whicb 
i«fbn the musical sounds produced In such cases to a rapid and nnlTorm suc- 
cession of small explosions. 

The following experiments lUnslrate, in a Tery slm^e way, the orl^ and 
some of the conditUma of these musical vibisclons : 

(1.) Wbenajetof bamlng coal-gas Is Introduced Into the resonant tube 
In a position In which It does not sing spontaneously, we may cause It to 
commence Its musical performaaco by simply vlbtadng the Jet-pipe rapidly 
ttoTR side to side. In this experiment the pipe should be covemd with soft 
boekskin for two or three inches near lu upper end, to prevent the sharp 
Juning sound caused by ita striking the gloss. This raoremeat of the Jet la 
io efficient in bringing on the Bonoroua state, that it will compel the flame 
to sing, even in a tuba in which it would not do so spontaneously In any 
position in which we could place It. Indeed, it will often excite the musical 
Tibratlons In esses where, fVom the nnsaltable proportions between the tuba 
and flame, the external sounds used In Tyndal's experiment entirely tail to 
bring on the sonorous state. 

Although the singing is induced more promptly when wa allow the jet- 
pipe In its TlbraUons to strike the sides of the tnbe, this action Is not at all 
necessary ; for we olttaln the same result when the pipe is merely shaken to 
and tm within such limits as to prevent Its touching the glass. The effect 
bete described can hardly fall, when flrst observed, to excite surprise, espe- 
cially If Horn pieviouB trials we have fbund that the 8ame reftises either to 
sbig spontaneously or imder the action of external sonnd. 

So hr as the impulse of the Jet-pipe against the sides of the tnbe la liifln- 
ential In exciting the soond, we must ascribe Its action to the foeUe musical 
resonance produced by it within the tube, which, although composed of 
leveral sounds, may always be observed to include the ftrndamental note of 
the tube. This action is tfaerefbre like that of a nnison note sonnded by tho 
voice or an external instrument, or that of any other mechanical agencj 
giving rise to a vibration of the included column of air. But the other and 
At mom renuAable eStecX, the excitement of the musical condition in tha 
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flame liy eimplj- moving it lo and fto wiihout strikinK tho tube, cannot bo 
thus explained, aiactt the gentle Impnlse given to the air b; the vibmting; 
pipe produces do anclible effect, and would eeem quite inadequate to excite Id 
the column any but the Tery feeblest vlbcatiou. Admitting, however, that 
these extieinely fUnt TlbratioTU of the air maj coDtribute Bomewbat Co the 
teenll, it can hardly be doubted that the main Infloence by which the move- 
ment of the jet produces the effect In question Is by cooBing so rapid a nii:i- 
ture of the adjoining aJr with the gas that the latter, before being inflamed, 
la brought Into a condition to produce those small explosions, which, by 
their quick successioD, give origin to the sound. The effect of motion in 
Ijringjng about this explosive condition of the Same is well exemplified by 
the following experiment : 

(3.) Fastraing a jet-pipe, some ten indies in length Into the «id of tho 
flexible tnbe throogh whidi the gas ta sopplied, and holding it erect by a 
point a little below tiie ioMrtion so that we can readily canse It to vibrate, 
we Ignite the gas and adjust It to form a slender flame about an inch long. 
If now the flame be moved ttom side to side at a moderatdy rapid rate, it 
irilt asaume, according to a well-known visual law, the appesronce of a con- 
Udoods arch of whitish light, retaining at the extremities the whole heijrht of 
the naUocary flamo, but growing narrower ftom either side towards the 
middle. In these conditioiu the flame is emtirdi/ «w<Jeu. As ¥re gradually 
Increase the speed of the vibrations, the arch, at a certain stage, suddenly 
breaks in the middle, where a faint bluish, flame takes the place of the usual 
whitish light, and at the same Instant a Amp mus u litanl, doe to the inflam- 
mation of the explosive mixture at this part of the vibration. It Is hardly 
necessarj to say that as the vibration is qolckot at the midway point, com- 
ing to a paEtse at each end of the arch, the gas becomes more larKely mixed 
witb air at the middle than towards the extcemltiee of the motion, and Is, 
therefore, at this point earliest reduced to the stale of an explosive mixtnie. 

As we Increase (he velodty of the vitoaciona, the soDoroos part of the arch 
extends towards the ends, until the path of the flame preaents the aspect of 
a narrow, binlsh band, irregnlsriy semied at the top, and flanked at the ex- 
tremltke by a tall flame of the usual whitish color. As might be expected, 
when the Jet Is revtdved rqiidlj in a circle, the white light entirely disap- 
pears, and the ring of bluish flame which reeolts gives foith a continuous 
but not dlMlnctl)' moalcal louitd. When made in a daric room these simple 
experiments were found to be unexpectedly interestiiig and beaatiftil. 

(3.) Aftln the above cases the action Is mainly traceable to the m(»« rapid 
mingling of atmospheric air with the flame, it is uatnral 10 coadode Chat a 
like eflbct would be produced by passing a curreat of air upwards through 
the tube, and on trial this antidpatlon was strikingly veriHed. In order that 
the cnrrent may be evenly distributed. It is convenieitt to employ an aqcand 
burner, having the supfdy-plpe at the side, and the central opening entirely 
tYee, so that the jet-pipe may rise through the centre, and the burner be 
adjusted to the proper distance bdow the flame and the bottom of the glass 
tube. The air conveyed to the argand burner Otrough a flexible pipe, may 
be supplied either At>m the lungs of the operator or trom an adjacent gas- 
ometer. In most cases the action of the current is mote easily managed 
when the apertoree ftom which It flows are some two or three inches bdow 
the bottom of the resonant glass tnt>e. 

With this urangemenl, and a proper graduation of the cnrmtt of air 
Impelled Into the tube, we can canse the flame to alng when the other meth- 
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odB Bbove described luiTe fUled to produce any eflWt. When tlic flume is 
Dot far from )be posiUon Id whicb it would spontaneously elng.the ligliMi 
hrealJiittff titrvnyk the argamdprpt t* tttj^titnttobringitto Ae aoumSmg ttate^ and 
to mnlntsin a clear, siDooth tone. Even when the fliune Is large and other- 
wise not readily ranecptible of the sonorons aetioa, a ttronger current of nir 
applied nearer to the bonom of the resonant tube will rarely Tail to bring on 
the mnalcal Tihrations. It should be mentioned that these efTects can be 
prodocod in a simpler, bat less satisfacturj manner, by using. Instead of the 
nrgard bnmer, to conduct the cnmint, a common Riasa tube, bont.Buitobly, 
and held near the jet-pipe below the opening of Che resonant tnbe. 

The Kound flimiliariy obecrrcd when a fliune of any kind is blown upon, 
and cspcrlBlly when the air Is forced Into or throngh the flame. In the case 
of the jet of a blow-pipe, was long ago refcned by Faraday to the combus- 
tion of an explosive mixture formed by the air and bnmin)t maltier. The 
■ound produced by a blazing Are of wood or bituminous coal, as contrasted 
with the silence of a flamcless mass of ignited anthracite, is an obvloas lltna- 
tratkfl) of the same principle. But the experistanta above described show 
the operstkni of this law under conditions which enable us more satisfacto- 
Tfly to maik the orf^n of the sound and Iha gradations by which it accom- 
paniea the fbnnation i^tbe explosive TuixtuTe. 

(4.) The uUfrnuUHij cAarattir o( the comhnslion In a singing flame has 
been beautUUly shown by Piof. Tyndal, by causing the light of the flame 
to Ml apon a revolving mirror, from which It Is reflected so aa to form a 
«erle« of Images on a distant screen. A similar resolution of the Jame into 
Hoccessive explosions is more simply exhilHted by noenj it rapuBi} to and 
th>, or better still, by giving It a steady rtnttmg moUoH wltbin the tube. In 
using the former method, the jet- pipe may be attached to the common gas 
stand by a short piece of flexible traae, and passed titrou^ a ring so placed 
«s to restrict the vibntlona to a range less than the diameter of the tnbe. A 
•nffldenlly regnlar movement may then be given by Uie band. If, now, wo 
adjust the flame in the tube, so that It will not begin to sing for some time 
after the vibration has commenced, or until the tnbe is further lowered, we 
observe at flnt merely the condnuons band of light doe to the permanence 
of the visual impression; bat, as noon ss the singing commencea, this bund 
become* waved or serrMed at the top, and with a proper velocity divides 
Into nearly separate colamns of flame, with obacnre spacea between. 

The effect it, however, ftu- more sIriUng «A<n As /tamt it nadt to raobit at 
a nnifbrm rate In the lube. In this case, so long as it remains silent, H pre- 
sents the Bppev«nce of a hollow cylinder or short tube of whitish light; but 
the moment the singing begins, the cylinder assumes a toothed form on the 
top, resembling a brilliant crown, and ditida Hulf inio a namier of furmo 
bnniiiOKi cotomni, ttparatei iy bandi iKorhf or yi^ii dtprivtd <if UgU, It Is 
hardly necessary to say that the obscure spaces mark the moments in the 
rotatioa when the explosltms occur, and the bright ones the successive inter- 
rals between them. With a given rate of rotation, as might be expected, 
the number of tliese subdivisions U greater In a short tube than In a long one, 
and Is greater when the tube is yleldlrgoneof Its harmonic notes than when 
giving its Aindamentat eoand. In the some tube the nnmher of subdivisions 
diminishes as we Increase tbe Telodty of rotation, a less niunber of vibtA- 
thms or explosions in this case corresponding to one revolulion of the jet. 

(5.) To i«nd«s the efibct visible at a distance, it is, of course, necessary fo 
nae a large tnbe and flame. It is, however, beantlfiilly distinct when the 
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tobe U Mim« fix tiet long, bj one and a hair fnctiM fa diameter, and the 
flame three quarters of an inch In height. The mechaniem emplored to 
glva rotation to tlie jet consists o{ » grooved wheel coimectetl by a band with 
a imall pulley. Into the latter the lapply-pipe enten from below by a 
smooth gas-light joint, which allows the pnlley IVecly to rerolTC. The Jet- 
pipe, aecared to the middle of the apper face of tbe pnlley, tapera to the 
extremity, and rising to the height of six or ei^t incbes, Is elbowed near 
tbe top, so as to give the Same, when revolving, on orbit of nearly an inch in 
diameter. Wben tbe experiment it in proKieea, the appeanmce of the hori- 
zontal portion of tbe Jet-pipe affords Inddentally a very pretty proof of the 
Inteimittence of tbe singing flame. As each socceseive ex|rioBion makea 
this put Stronglr visible, it asaamcA tbe aapect of a lumier of brUtiaiU ipaica 
(»rreepon<Iiiigto the sabdiviaioneof the crown of flame; and if , to vary tbls 
effect, we blacken the horizontal part of the pipe, and fasten near lu oaler 
end, or where ft resnmes a vertical direction, a brilUant bead of glass or 
metal, we tte {assented with a drelt o^ tlorry poinl*, each of which, by a 
proper a^nstment of the motim, appears to be at rest 

(6.) The following proof of the Intermitting nature of the singing Sune, 
■nggealed by the effects Jost described, is at once so simple, and so readily seen 
at a distance, as perhaps to merit a place among nseful leclnr^-room fUnstra- 
tloni. In this experiment the jet-pipe bearing the flame is hdd at rest in tbe 
tobe, and the required effect is prodnced by roceiring the Ugbt on a circular 
disk of thick pasteboard or of metal, some six inches in diameter, snpported 
■tear the tube on a horizontal axis, aroand which It may be reTolved by the 
impnise of the hand. The tbce of the disk next the tube, colored of a dead 
blackwitbpaint<M: a covering of cloth, should have a nurow strip of white 
paper fastened npon It in a radial direction, or a small drcolar bit of the 
same placed near the edge. If both fhcee an need alternately, we may affix 
the white bar to one and tlie dot to the other. 

On bringing the six feet tnlM down over the flame, and giving rapid mo- 
tiOQ to tbe disk,we remark that so long as the flame continnes silent, the bar 
or dot is quite hiviiible; bat, as soon as the sound commences, the black 
disk becomes diveniflcd by a series of whiUsh Images of one or other of these 
objects arranged at equal intervals around the centra] point. It is scucely 
necessary to say, that the nomber of these Images, as well as their apparent 
motion or rest, will depend on the time of rotation, as compared with the 
intervals of the exptoslons of the flame. Should it liappen that the period of 
(me revolution of the wheel is precis^ that of a certain number of tbe 
explosions, neither more nor less, or that of an; multiple or sub-multiple of 
this number, the Imagee of the bar or dot will continue in each BncceaslT« 
rotation to preeent themselTe* at the same points; bat, sboold this relation 
tiot snbaist,theseimageswillbeMentoBtiiAtheiridaceson the disk,— some- 
times appearing to advance, and at othen to retreat. 

EXPEUIHEirrs OH THE QCAUTT OF 801011). 

The CoMMt (Fads), December 35,1897, deecribesavery curious apparatus, 
devised by H. Scott, by means of which some voy interesting experiments 
wa« made in reference to the diff^nt qualltieB of sounds, and the cause of 
theae dUTemDcea. The apparatus consists of a tube spieading out widely at 
one extremis like a trumpet, and closed at the other end by a thin stretched 
IB middle of which is attached a very llghtpencll. The tube 
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Mnoeolratos the soands whicb enter ij IM base, and tbe vlbntloTU of tliA 
membruie Uma prodnF«<l are wdtten by the pencil upon a v^per coated vitb 
lamp-black, which la nnUbnnly paated nnder tbe pencil by dock-worli. The 
traces tbni produced may be copied and praaerred (magnifled If neccetar;) 
bj phob^nphy. 

When the conunon acoord wai aaonded on dlfflnmt Instnimenta, tbe 
flgnrea ft«>ned wet* very dijfcreiit both tn fotm and dimaiaiona, according 
ai wind inatnmenlH, itilnged Inatrnments, or the haman voice were used. 
"Hie same dUfttenoet were wen when tbe t«eord of singln); waa compared 
with that of Dnmnilcal noisea. H. Scott established this cmioas tact, that 
the lerles of TibratkHU ibrmed b; tbe sonnd of ao insOninent or voice waa 
more r^nlar, eTOn, and cooBeqaentlj' more neaiiy laochromoiu, in jHOpor- 
tion as It ji more ptire and agreeable to tbe ear. In sbriU cries, and harsh 
■onnds of Instraments, the. waves of coadeosulon are irregular, uneqnal, 
and not Isochromons. In one experiment, It waa sbown that. In tbe impure 
lonnds of tbe voice, two, and Bomeilmte tbrcA, secondary seta of vlbratioQS 
could be detected, comtdned with tbe principal. 



BeAectton* opon the action of a barometer said to bave been In ose for 
acmw time In tbe abservatorles of Uverpoo) and Borne, which has that por- 
tion of the tube not immediately ImmNsed balanced apon ■ lever, has sng- 
geeted an arrangem^it, which. It is believed, is new, and by which mlnate 
cbaagM in the preasnre of tbe atmoaphere may be weighed with great 
accural?. Let the barometer tube be fixed over k pUtfoim, with its lower 
end tn^ exposed; let the platform also sapport a balance, one arm of 
whicb, being placed directly under the lower end of the cube, sappoits the 
reservoir containing tbe SDrpins mercar; ; In this the lower end of tbe tnbe 
is Immersed In the nsiul msoner. If, now, the other arm of the balsiice be 
weighed to counterpoise the reservoir and (be mercuiy not supported by the 
atmosphere, the alteratioa which change of atmospheric pressure renders 
necessary In the coDnterpoise, Indicates tbe change of presenie which baa 
occnrmd. 

Severn! c^rcnmBlancea require attention, besides delicacy In the balanco 
and accnracf in Che weighta, to secure accuracy in the resuhs. Ist. The 
tnbe muat be of antform capacity throughout its length, excepting so mncb ai 
Is immttsed In tbe mercni; ; varyiiig capacity In the different portions of the 
tube will be prodncdve of error by the alterations which change of teupera* 
tore produces, even if tbe vacuum chamber be nnlfbrm. 2d. An alteration 
of either the tempeisture of the mercury or tbe atmospheric pressnie, will 
regnire a readjustment at each successive observation, by elevating or de- 
pressing tbe support of tbe balance or the lube in such nianner as to caog? 
tbe immersion of the tube in the mercnty to the same point to which the 
first a4JnHtinent was mode; the ImmerBlon of more or lesB of tbe tnbe will 
cause an error tn the result. For this purpose two balances may be used; 
npon one tbe tube may be balanced in the manner flrat allnded to, by whicb 
tbe point of immersion is delermined, tbe resNTotr-balanoe being filed in 
its normal position for that poipose. The tub»-balanee being now fixed, the 
other is ftwd, tad brought to tbe same position by wrighls ; thus the mercuiy 
need not be seen In any part of the operation. Ttds adjostmeat woold prob- 
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abl7 b» fhclUtated If a, short pleoe of iron or platinum tnbe of small diam- 
eter were attached, which would displace Use mercurr, and prevent, to some 
extent, a fluctnatloa of the cohimn of mercury caused by tho motion of the 
balance. 3d. If vi^y gnat accnnic; is desired, tt may be requisite that the 
BrmH of the balance be symmetrical and bear equal and similar surfaces, so 
that Chandra of terapttstoie or atmospheric piessare, the accnmolailon of 
dnst, oxldatk>D of mercury, etc., may nSbct both sides equally. VoriatioH 
of temperature will i^ause an alleratkm fn the diameter of the tube, and be 
prndactive of a small eriDr, fix wbkh no remedy Is sot^teled. 

This instrument, It is obrlous, may be so a4)i'*t^ *^ h) indicate the pt«s- 
■ure of the atmosphere In pounds and its parts on the square inch <rf' surface. 
Bat, as It will oflei> be destraUe to compare observatioas made by it wllb 
tboM of other InstrimieDls, It will generally t>e required that It express the 
height of (he column of mercury ; to this end the instrument may be a^iusted 
to ■ preesnra equal, say, to thirty Inches of mercury at a lempctatnre of 32° 
FabT. If, DOW, a tube has been used having a capacity of 1000 grs. of mer- 
cury at 3T F. fbc an Inch of its length, which would have a diameter of 
about '6 of an Inch, eacb graJD will represent the thousandth part of an Inch; 
and If a correction has been made for tbo caplUarily of the tube, all Its Indi- 
cations, at whatever temperature, will represent the height of tbe column 
M 32° F., and require correction only for the altered diajueler of the tube. 

A rude instnuncnt has been constructed on tbe principle here Indicated. 
A barometer tube liaving a capacity of 100 grs. to (he inch, or a diameter of 
'18 incb, was suspended over the dish of a U. 8. Fost«rilce balance, upon 
a peg, by turning which the tube whs adjusted to the surface of the mer- 
cury in the teBervolr; and this rested upon the dish. Its operation was 
■nch as to justiiy the foregoing conclusions, Of conrHe a scale may be 
•ttoched, which will show, in the usual manner, the height of the column. — 
Smiman's Joartial. 



In tbe laboratory and in the arts, we are often required to prepare a deflnlte 
mixture of two liquids, such as snlphoric acid and water, alcohol and water, 
etc- One of two modes is generally employed. 1st. Given the quantity and 
gpedflc gravity of one of tbe liquids, the quantity of the other liquid la 
calcnlaled. This mode Is not always practicable, requires time, and for 
alcoholic liquids especially, the concentration or mixture gives rise (o diffl- 
(nltlos IVeqaently losunnouQtable ; or secondly, areometers are floated in tbe 
Uqnors ; but this means, which is very practicable and very much used, pre- 
sents great dlfllcnldas in manufacture, owing to tbe vsdotu tempentura of 
tin mixturei. 

, A denalmeter of a new [Mm, constnicted by M. Spaoowsky, of St. Feten- 
bnrg, allows the prepomtion of a liquid ml:ttnre with great ease and pre- 
cision, and without a thermometer. Tlie apparatus conslala of a vessel or 
areometer of ptatbia. This areometer Is dosed abave by a vary thin partition 
or metaUic plate, such as that employed In the aneroid barometers, and 
Ttelding to the Ihllest pressure. At Hs lower end the areometer is terminated 
by a tuba fnmlslied with a Bttq>.coc)c. It is suspended by a jdatlna wire thim 
one arm of a delicate balance, and equUIbrlated by a weight suspended also 
by ajdatiuB wireftom theotbraarm. The equilibrium tbiu establishadwllL 
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eridentlr t>« destrored if tbe ueometor be flUed wltb uy liquid, bat irlU b* 
Rstored If tbe areomctDr and the eounter-balancing weight be ponged in 
B liquid of the aamo apecUc f^vit; aa tliat wlilch it containi; and, aa tlia 
thin pnitltioii allowB tlie Hqolil contained to expand In acconisnce villi tbe 
temperatnre to which it may tie subjected, a reiy alinple calcnlatioii will 
ahow tluU the ceeitablisbnieDt of the eqnlUbriBra is independent of the teio- 
peratnie. An, morcorer, the metal of which the Inotniment is made, la very 
thin, and a good rondndorof heat, the eqalUbrinm of temperatnte will aooa 
be eatabUslied between the Interior and exterior llqaid. 

Now, to re^rodnce in any quantity H Uqold of given specific gnyity: All 
the aRometer wltb the ^Ivea liquid, and plunge it and the equlilbriatlng 
weight Into the lieaTier of the llqtddi to be mixed, and add the other imtil 
the eqnilibrtam li netored. The llqtild« will be ripmmily of the tame 
•pedSc grarity. 

Coiuldertble interest has been excited by an instniment, which tt Is pro- 
posed to call an (ethcuomcter, exhibited at a recent meeting of the Hweian 
Society, London, by Dr. Sieveking. It is ronstmcted fbr the purpose of 
measoiing the comparative sensibility of dllferent parts of the aar&ce, and 
consists of a rod of bell-metal, graduated into Inches and tenths of an inch, 
tipon which two movable points slide. The dietBDce at which a person Is 
able to distinguish the points as two sepamie impreEslons Is a lost of the sen- 
■Iblll^ of a given part. Thus, a person in health is able to recognize two 
points at tbe tips of the fingen which uro less than one-tenth Of an tacb 
apart; in paralytic conditions this space would widen In proportions to the 
amount of Insensibility ; and the instrument, by mt^osnring this space, be- 
comes a physical test of considerable accuracy of the existence and extent 
of paralysis of sensation. Dr. Sleicking stated that the ordinary mode of 
dotenninlDg the amount of sensation in such cases, by pinching or pricking 
the patient, did not afford snfflclently satis Actory results ; but that he ibnnd 
tbe Instmrnent which he exhibited useftd as an aid t« tbe physical dlagnoela 
of some nervous affections, and determining by actual measurement the prog- 
ress of the disease. Generally speaking, the purposes of diagnosis would 
be met by comparii^ the two corresponding points of the two sides of the 
body ; but where an absolute standard of comparison was required, Webster'i 
table, showing the BenalbiUcy of diffbrent parts of the body, and given in 
Maier't PhyaiAoi/ii, would afford this. — itfaf . Timit and Oat. 

SOLAS ECLIPSE OF KASCH, 18G8. 

U. Qnetdet, at Brnssela, caieftilly obaerred two compensating pendnlnms, 
In comparison with a chronometer, during the eclipse. The object was to see 
whether their vibratkms were slower, as Finfessor ZantedeschI thought would 
be the ease. The two pendnlnms wnc arranged so as tovitirate, the onepai^ 
allel, Ae other perpendicular to the meridian. The one parallel to the meri- 
dian showed no change, bnt the other showed a loss of more than a second 
and aqiurterper boor, during the eclipse. The naordof obBervationsmade 
several times a day tat several days, both before and after the eclipse, show 
that this was no acddeutal coincidence; bnt many more observatkois will ba 
necessary to establish the counectton nt elbct and eanse between It and the 
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WHm OF A SHOT. 



The ft^wiDi! extract bom ui lodlan letter coDflrma the dOBbU snterUlned 
■s lo deaths MtribDted to the " wind of n shot "; — " BrigadlBC Boradl 1b alBO 
about to leaTe the wmj, nndw ttie idvloe of » medical boaid. Never, pei- 
haps, in aU the lAanoee of war, has Oiere btmi mch aa ewspe m hit. A can- 
non ball cut the eold watcb-duiu U the back of his neck ai deanly as If It 
bad been a pair of nippen, and did him no ftutlur inlury, except indicting 
a shodc to Lk nerron* ijMem." — JlfiNlicaJ 31mu* and (ionlto. 

3oi.A.a &EFRA.cnan. 

Frof^Htr Thomson has applied the tona " wlar tefl-acUon " to characterize 
an ettdct deduced theoretically trora the djnamicaJ ihoorf of heat, which, If 
proved to BiiBt, will result in Important conaeqaences to every department of 
astronomy ; for it at once Infers the necessity of the existence of a medinm 
pervading space of similar constitnllon to onr own atmosphere, and nnder- 
golng, by necessity, a coodensatlon In the nelf;hborliood of the sun. Hence, 
also, there cannot hut arise a rcftaction of objects beyond the enn, when this 
body crosses their line of direction. When Professor Plazzi Smith tested 
this " solar refl'actioQ " by the observation of stiirB transiting the meridian 
near the sun, the results, as far as they could be deduced, showed the exist- 
ence of this " solar reftw;tion," and, with it, of a reelatlng ncdlnm fllling 
BpBce, and fonolng a matettal connection etiH tietwceu tlie snn and all the 



Prof. Forbes has commnnicated to the Boyal Sodety of Edinburgh the 
lesnlta of some experiments made by him on the propertiea of Ice near Its 
melting-point, with particalar reference to Ihoae of Hr. Faraday, published 
In the Aihemmm tot June, I8S0, to wlileh attention has lieen more lately called 
by Dr. Tyndall and Mr. Hnxley, in rdatiim to the pbeuomena of gladers. 
Tbe Bnbstance of Prof. Forties's statement is as follows: 

"Mr. Faraday's chief fket, to which tiie term ' tegeladon ' has been moro 
lately applied, Is this : that pieces of ice. In a me^nm above 32°, when doeely 
applied, freeze together, and flannel adhere* apparently by congelation to ice 
nnder tbe same drcnmstances. 

" 1. These otnervationB I have conAnned. Bat I have also found that 
metals become fhnen to ice when they are smronnded by It, or when they 
•re otherwise prevented from transmitting beat too abandantly. Thus, a pile 
of shillings being laid on a piece of ice in a warm room, tbe lowest shilling, 
•Rer becoming iunk in the Ice, was found flrmly attactied to it. 

" 2. Here contact, wiihont pntsttre, is sufflcient to produce these effects. 
Two Blabs of ice, having their corresponding snrfhces ground tolerably Hat, 
were suspended in an inhabited room upon a horizontal glass rod passing 
through two boles in the plates of ice, so that the plane of the plates was 
vertical. Contact of the even surfteee was obtained by means of two very 
weak pieces of watch-spring. In an hour and a half the cohesion was so 
17 
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complete, tbnt/whea violCDtly broken in pieces, many portions of tbo plalM 
(which bad eacb k surface of SO or more >qaai« Mches) continaed anlced. In 
fact, it appeared u complete at in another experiment where elmilar snrtiices 
were piMied k^Mber by weights. I coodode that the effect of piewnre In 
usMlDR 'regelalion' ia principally or soldy dne to the Utkw »nifacea of 
contact obtained by the moulding of tbe loifacea to one another. 

"3. Hanee of tttong ice, which had altead; for a long time been floatjn; 
In anflvien water-cuki, or kept for days in a thawing state, being rapidly 
ponnded, showed > l«Dipentiiie of 0°'3 Fahr. below the tne freeting-polnt, 
shown by delicate theimonietets (both of mercury and alcohol), cai^taUy 
tested by long immeralon in a considerable mase of ponnded ice or snow In a 
thawing state. 

" 4. Water being careftally fMzen Into a cylinder several Inches long, with 
the bnlb of a tbermometer in its axis, and the i^llnder being then gradually 
thawed, or allowed to lie Ibr » considerable time in pounded Ice at a thawing 
temperature, showed also a temperature decidedly Inferior lo 32°, not less, I 
think, than IP'35 Fabr. 

"I think that the preceding results are all explicable on the one Bdmission, 
that Person's view of the gradual liqnefbctlon of ice is correct ( Con^let Sat- 
du», 1830, vol. XXX. p. SS6), or that ice gradually absorbs latent heat ftom a 
point very sensibly lower than the zero of the centigrade scale. 

" I. This explains the pennaneni lower temperature of the inlerior of Ice, 
and the formation, when Ice Is immersed in water, of a sort of plastic ice, or 
viscid water, having a most rapid vaiiatlon of temperature. 

" II. Such a slate of temperatnre, though It ia in one sense permanent, is 
so by compensation of effects. Bodies of dllftrent temperatures cannot con- 
tinue so without interaction. The water rrmtl give off heat to the Ice, but it 
spends It In an Insignificant thaw at Uie surface, tsAicA Aenfort watlei, ttt» 
tkou^ Iht vnier le lekai it caUed ice-cold, or having the temperature of a body 
of water inclosed in a cavity of ice. 

" This waste has yet to be proved; but I baTe little doubt of It; and It Is 
conflnned by the wasting action of superficial streams on the Ice of glaciers, 
though other circumstances may also contribute to this effect. 

" III. The theory explains ' legelation.' For when a plane torface of Ico 
Immersed in water Is brought ap to nearly physical contact with another 
plane surface, there will be a double film of ' viscid water ' isolated between 
two icesoifbces colder than itself. So long as the surfaces immersed in water 
were kept apan, the films of water Investing them were kept in a liquid or 
Bemi4iquid state by the heat communicated to them by the peritet water be- 
yond. That is now temored, and the film in question has ice colder than Itself 
on both sides. Part of the lenBible heat it possesses is given to tbe neigh- 
boring strata which have less boat than itself, and the Intercepted film of 
water in the transition stale becomes more or less perfect ice. 

" Even If ibe second surface be not of ice, provided it be a bad conductor, 
the effect Is practically the same. For the film of water Is robbed of its heat 
on one hand by the colder ice, and the other badly-conducting surface cannot 
afford warmth enough to beep the water liquid. 

"This effect Is well seen by the instant ftveidng of a piece of ice to a 
worsted glove even when on a warm hand. £nt metals may act so, provided 
theyare preventedfTomconveying heat by surroundingthem with ice. Thus, 
as has been shown, metals adhere to melting ice." 
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At a recent meeting of the London Society of Arts, Mr. F. Jonbert gave an 
account of a new method ot rendering engraved copper plates capable of 
producing a greatly Increased number of Impressions, which consists of 
covering tlie printing anrftco wlih a very thin and uniform coating or film 
oflron. This is effbded as follows. — At the positive pole of a galvanic 
battery a plate of Iron la placed, and Immersed in a proper Iron solution, and 
a copper plate being placed at the opposite pole, and liliewlse immersed. If 
the solntion be properly salnmCed, a deposit of iron, bright and perfectly 
smooth, la thrown upon (bo copper plate. This coating mny be removed 
■ It Is stated that 13,000 



ON THE EEFIITEMENT OF MECHASICAL AND ABTISTIC TTOBK. 

The editor of the London literary Gazette, having recently charged Huskin, 
the well-known art-critic, with extravagant hyperbole, in using in one of his 
lectures the following expression: "Turner's pencil dl{L not move over the 
thonaandth of an inch without meaning," the lectnier defends himself in the 
follonlng reply : 

So far traia being an liypeibole, h is much within the truth, being 
merely a mathematical accorste description of fairly good execution In either 
drawing or engraving. It U only necessaiy to measure a piece of any ordi- 
narily good work to ascertain tills. Take, for Instance, Finden's engraving 
M the 180th page of Bogen'a poems — in which the face of the flgnre, f^m 
the chin to the top of tbo brow, occupies Just a quarter of an inch, and the 
■pace between the upper lip and chin as nearly as possible -^ of an inch. 
The whole montli occnpiea one-third of this space, say -^ of an inch, and 
irllhin that space both the lips and the moch more difficult Inner comer of 
the monUi are perfectly drawn and rounded, with quite saccessltd and suffi- 
ciently subtle expression. Any artist will assnrB yon tliat, In order to draw 
a mouth as well as this, there muse be more tlian twenty gradations of shade 
In the touches; that is to say. In this case, gradationB changing, with mean- 
ing, within less than the thousandth of an Inch. 

Bnt this is laere child's play compared to the refinement of any Brs^rata 
mechanical woi^— mnch more of brush or pendl drawing by a master's 
hand. In order at once to furnish yoa with aothotitatJve evidence on ttiii 
point, I wrote to Mr. Kingsley, tutor of Sidney-Sussex CoUego, a fVlend to 
whom I always have rocoiuBe when I want to be precisely right in any 
matter; for his great Icnowledge both of mathematics and of natural sdencs 
Is Joined, not only with slngnlar powers of delicate experimental manipula- 
tion, bnt with a keen sensitiveness to beauty In art. His answer, in its final 
Rtatemenl respecting Turner's work. Is amadng sren to me, and will, I 
ahonld think, be more so to your readers. Obsarve the successions of meas- 
nred and tested raflnement. Here la No. 1 : 

"The finest mechanical work that I know which Is not optical ta that 

done by Nobert In the way ot mling lines. I have a series ruled by him 

on glass, giving actual scales (Vom 1)00024 and '000016 of an Inch, perfect^ 

ccffrect to these places of decimals*, and he has executed others as fine 

• That ia to say, aooorate In meaanres eaUnuted In mOleiiat of inches. 

u.a.i.z.d:..G00gle 
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as -000012, though I do not knoir bow far ho could repeat these last with 
accnracy." 

Thla is No. 1 of proclaion. Hr. Kiogsley proceeds to No. i: 

"But this la rude work compared to the accuracy □cc«asBry for the con- 
struction of the object-glass of a microscope such as Eosse turns out." 

I fun SOIT7 to OEiit (he explanation which follows of the icn ienaea com- 
posinic such a glass, " each of which must be exact in radius and in suiface, 
and all hare their axes coincident; " but it would not be intelligible without 
the figure by which it is illustmted, so I pass to Hr. Klngaley's No. 3: 

" I am toleiablj fiunliior," he proceeds, " with the actual grinding and 
polishing of loDseB and specula, and hare ptodnced by my own hand some 
by no meajis bad opdcol work, and I have copied no smajl amount of Tur- 
ner's work, and I stlU look with awe at the combined delicacy and precision 
of his hand; tlieala opd'col mrrh otU of ligii. In optical work, as In refined 
drawin;;, the hand goes beyond the eye,* and one has to depend upon (he 
feel; and when one has once le«nied what a deUcote affair touch is, one gets 
a horror of oil coarse work, and Is ready to forgive any amount of f^blenesB 
sooner than that bolduesa which Is akin to impudence. In optics (he dis- 
tfnctlott Is easily seen when the work Ib put to trial; but here too, as in 
drawing, It reqnlras an educated eye to tell the diS^rence when the work li 
only moderately bad ; but with ' bold ' work nothing can be seen but distor- 
tion and fbg, and I heartily wish (he same neult would follow the same kind 
of handling in drawing; but here, the boldness eheaCa the tmleomed by 
looking like the predsloa of the true man. It is very strange how louch 
betlerour ears are than our eyes in this cotmtry; If an Ignorant man were 
to be 'bold' with a TloHn, he would not gel many admirers, though his 
boldnegg WM tu below that of ninety-nine oat of a hnndied (Swings one 

The words whJdi I hsve ftaUdaed hi the abore extract are those which 
were Eurpritlng to me. I knew that Turner's was as reflned at any optical 
work, but had no Idea of Its going beyond it. Mr. Kingsley'B word "awe," 
occurring Just befbre, is, however, as it have oflen teU, predsdy the tight 
one. When once we begin at oil to understand the wotk of any truly great 
executor, each as that of the three great Tenetiana (Tintoret, Titian, and 
Veronese), Con^gio, or Tnmer, tbe awe of it Is something greater than can 
be felt fVom tiie most stupendous natural sceneiy. For the creation of such 
a B:}^tem as a hl^ human intelligence endowed with its inefl^bly perfect 
iDBtrnments of eye and band, is a flir more appalling toanlfestatlon of In- 
flnlte Power, Ukon tlie making either of Mt 



An httereming inathematlcal investigation of some problems in the calcit- 
latioa of earthwork, together with tables adapted to such calculations, has 
been recently commuDlcated to the Fottaville <Pa.) Scientific Association, 

• In ease any ot your rtadsi* ataouM qnealion tlu nw, In drawing, of work too 
flse ibr the loiiohes to ba indltidnally seen, I quote a senleuce &oni my " Elemecta 
of Drawing." "^O fine coloring, IHu doe drawing, is delicate; » de]iaale,that if 
M last you see the color you ore patting on, you ore putting on too mneh. You 
oughltoftslaohange wrought In the general (one by touches which are Indlvidu- 
•lly too pals to IwNen." 
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ti; Mr. Wamer. The commnnlcatlon presents a thcorotleal dlMlu^oii, with 
procticiil illnstTBtions of tho method known (o enjjinccrs, as the method of 
frcmnfo-ie proiinrf ikpri, which treats the surfiieo of the i^and aa a plane, 
the position of which is Bivcn, in respect to the roadbed or formation level, 
b; the ceatre height at each end of the work, nod the transverae elope of the 
groond. The tables ma]' alao be uaed in calculating the solidity nnder a 
wurped sarftce. 

Ur. Warner's formnlie admit of various trans formatioiia and applications. 
We shall notice brieflr some which pertain to those cshcs of the method of 
UttmveiBe slopes, wherein the cross Bcction of the work is a quadrilateral 
fisnre, and the side slopes alike. To find the soliilitj, it la necessary to find 
an expression fbrthe area of the cross section at any point, which is bounded 
by the traces of the two side planes, and the tracos of the roadbed and 
ground surface. If the traces of the side planes be prtdonged to meet, and 
the pt^Dt of their intersection assumed as Ibo pole to which the polar equa- 
tions of the roadbed and grouml-pione traces ore referred, then the area 
sought may be derived from a Itnown formula for the area included between 
two radii vectores and two lines given by their polar equations. This being 
done, (he sollditj' between two given crOEts sections may be found. For this 
solidity Mr. Warner gives the following formula ; 

Let It denote the length of the work perpendicular to the parallel end sec- 
tions, B the width of base, o- and 7 the Inclinations of the side and transverse 
slopes respectively to (be base or horizon. Let also 5 denote the sum of the 
end heights raeasm^ from the intersection of the side slopes, and D the dif- 
ference of these heights ; then the solidity will be 



iL(«^B'«»'<f+B'ta.'-H-P_)^^i^ 



If B and D he both = 0, the solid in question becomes a triangular prism 
whose end height is 1 5, and whose solidity is 

r.''. In fbrmnla I, the square root of the quantity within the parenthesis be 
denoted by iS, the solidity expressed by that formula ma; be put under the 

which, by Its similarily with 2, shows that 1 S is the end height of n triangu- 
Inr prism, whose solidity is equal to that of the work. We may also cotisld^ 
the solidity of the work as made up of the solidities of two or more prisms, 
with similar bases, and of equal length. 

Hence it Is evident that tables containing the solidities of such prisms may 
be employed in the computation of earthwork. Of this description were 
tome of Mr. Warner's tables, adapted to several of the most usual side 
slopes. They may also be used by finding the whole content included 
between the side slopes and the surface, and deducting therefrom the t«dun- 
dunt prism lying above or below the roadbed. This process has been par- 
thilly developed by previous writers. 

Other tables exhibited by Mr. Warner, bused on the same general formutte 

and adi^iled to logarithmic computation, were directly applicable to any otiu 

of ihlrteon different skle slopes, combined with any one of forty illirircnt 

17" 
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pw, and with end hoifchts whose Bam does not eKcced 100 feet. 
Bolk KM of UiMes embrace directly all onliniiTj wtdctiB of roiLdbed, and are 
extended by proper fttrmulat to side hill work, or work of tiimignkr cross 

The qnaotl? S of fonnals 3 ma; be fbund by conBtmction, and then 
employed to eater the table of prisms. The operation and adTantagea of 
tbit proceu were shown by the Bolntioa of practical esamplBB. 

Mr. Wamer further eare some mles tar the compntatlon by cenbe and 
ildeh^hts. This part of the snbject, be said, had been more folly dlscussod 
than the method of traaeTeree elopee,— Mveral American writers hayinK 
treated it with ability, especially Colonel Ellwood Horris. 

Under «nch drcnmstancea, it wb4 pradent to say little concerning the 
valne of one's own work. Hewonld.howerer, remark, that he had exhibited 
nothing which did not appear to him aa origlnBl, at least In Its whole scope ; 
and that, as for as his mles were applicable, he had ^Ten practical proof of 
their exii«dltioa and Bccniacy. In regard to the method of transTerse slopes, 
he wonld observe, that be bad as yet met with no other treatment of It aa 
ftiU and sads&ctory to him as his own; bnt. Independently of what belonged 
to the theory, the labor of computation had been great, — baring engaged 
hli atlenlloil, at Interrals, for seveial years. 
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THOUGHTS on THE PBOGBE88 OF CHEUCAL SCIENCE. 

Thb f4rflowing li an absCnct of an ftddreM dellTned by Sir Jobn Hencbel, 
on asBniniiiK the rhalr of the chonlcal nctloD of the British Auociotlon, at 
Us last meeting 1S38. After briefly aUadlnn; to the rapid piogresa of cbeia- 
tfltry in Me own ttme, he desked " to put In a word of reclamatioa agatnet 
the syslem of lutation into which chemialt, who for the most part an not 
fUgebraisU, have fWlen, in eicimnhig tbeir atomic formula. These tbtmuln 
have been grado^y taking on a character more and moie tepnkiTe to the 
algebraical eye. There is a ptindple which I think onght to be borne in 
mind in fkajolng the conTenticnial notations as welt aa nomenclatnTBe of 
ever; sdence, at eretj new step In its progress, — tIe., that as aciencea do 
not stand atone, but exist In mntoal relations to each other — as Itisforlhelr 
eomraoo interest that there should exist among them a system of fcee coiii- 
mnnlcation on their ftxmtiBr points — the langnage they use and Cbo signs 
they employ thooid be framed in ntch a way as at least not to contradict each 
other. As the atomic ft»mnl» used by the chemist are not merely symbolic 
of the mode in which atoms are grouped, but are Intended also to ezprega 
nanxrleal relations, indkattre of the aggregaM wdgbis of the seTeral stoma 
in eatdi gKMp, and tba seTeral gmnps in each componnd, it Is dlsmsslnK to 
8ie algebnift t« ftnd tbat he canoM Intefpret a chemical fbrmnla (I mean In 
Us nnnmleal appUcMton) according to the received mke of writhmetlcal 
compBlatioo. In a paper which I pubtlslied a long time fsa on the Hypo- 
anlphttes, I was particidarty carelhl to use a mode of notation which, while 
ftrTfray clear hi in chemical sense, and fully expreeBhig the relatloDa of the 
groapings I allnde to, aecommodated Itself at the same time perfectly well to 
numericai computation — no symbol being in any case Juxtaposed, or In any 
way inter-comt^ed with one another, so as to Tlolate the Mltct algebraical 
meanliig of tlie fonnala. This system seemed for a while likely to be goner- 
ally adopted; hutit has been mote and more defiBrted from, and I think with 
• manUM corresponding deTMutnreftDminldUgibllily. The lime is, perhaps, 
not so TeryAr distant, when, from a knoiriedge of Oie fllriily to which a ehcm- 
Ical etement belongs, and Its order in that hmlly. we may be able to predict 
wiUi confidence the Bystem of gronpa into n%ich it is capable of entering, 
and the part it will play in the combination. A great step in this direction 
seems to me m have been lat^ made by Prof. Cooke, of the United States 
(tn a menMrir which forma part of the Sth Tolume of the Memoirs of the 
Ametletui Academy of Aits and Sdencaa), to exiettd and carry oat the claa- 
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iinmtlon or rhcmlcal etemcnts into Fnmillca of the kind I allado to, in a lf»- 
tuin of grouplni,', in wblcb Ibe first Idea, or rather the fiiHt germ of the klea, 
may be tmred Co a, remark mtule by U. Duniae, in one of liis imports to this 
An.'-ot'latkin, and nfaluh is founded on tlie principle of orranginj; theui hi a 
u-rkis, ia each of wlilcb lUe atomic weight of the elements it comprisea ant 
found among tlie terms of an arithmetical progression, the «>mnioD differ- 
ence of which in (he several series ore 3, i, 5, 6, 8, and 9 ttmes the atomie 
irui^tht of hydrogen respectlvelf. So sirangod, tbef form six groups, which 
arc fuirif entitled to be considered natoral families, each group having com- 
mon properties In the highest degree characteristle ; and what Is more remark- 
alilc, the Initial member In each groop possessing In everf case the cbiracter- 
ti!tlc property of the gnntp In its most eminent degt«e, vrhlle the othera ex- 
liiblt that property In a lees and less degree, according to their rank in the 
progression, or according to the Increased numerical rslue of the atomic 
equivalent Oenerail]' speaking, I am a little Blow to give tbll credence to 
numerical generalizations of this sort, becansc wo arc apt to find their anthota 
ctther taking some libmHoB with the numbers themaetvee, or demondln); a 
wider mai^n of error in the application of their principles, than the predskm 
of the experimental data renders It possible to accord ; so that the resolt is more 
or less wanting In that dose appliance to natnre which makes all the differ- 
eoce between a loase analo<(y and a phrBical law. Bat In this Instance It cer- 
tainly does appear thai the groups so arising not only do correspond remark- 
ably well in their theototirai nambeis with those which tlie best anthoritios 
assign to their elements, but that it really would be diOlcult to dlstfogoish the 
clement* tbemselves into moie diatinctiy ebataeterlstlc classes by a consider- 
ntion of their qnallOes alone, without reference to their atomic numbers. 
When we And, for Instance, that the principle ajlfortls oj Buch family groaps 
aa oxygen, flnorine, chlorine, bromine, and iodine, self-arranged in that very 
order; or affaln, nitrogen, phosphorus, arsenic, antimony, or bismath; when 
wo and that it packs together In one gittsp ail the more active and soloble 
clectn>-|ioaltive element*, hydx^en, llihiam, sodium, and potaasiuni, and in 
anMher the more inert and less sohible ones, caklum, strontium, bailniEi, and 
lead, and (Aa( wtthont ontragtng any other system of lelatioDS, — it eertainly 
docs seem Ihtx we have heie something very like a valid generaliiatioD : and 
Ishallbevery^ad toleun,ln Oie courao of any discnsslona which may arise 
on sudi matMs as may be bron^t before us in the regular canduct of oar 
btuiness, fhnn Stoat mora competent to iadge than myself, whether I have 
been forming an ormreeaii^ estlnata of the vaitte and Importance of nch 
genenlizaHoiia. I will only add on this point, tu refbience to what fbU (him 
our excellent Piesldant in his address to the assembled Assodatloa last night, 
that this kind of speculallon, foHowed out, would seem to me ILkel; to tenol- 
nate In a point very far from that which would regard all the naembers of 
each of these fomily groups aa aUobopes of one fandameutal one ; inasmuch 
as the conunOQ difference of the several progreasloiis which their atomic 
weights go to make np, are ndl^r equal to, nor In all cases commensurate 
with, the Ant tcnns of these pn^^reaikins. For Instuice, in the cliiorias 
group, the fltat term being 8, the comiaon dUbrenoe is 9. Somedilng very 
different from alkMrt^ism is surely saggeated by such a relation. It would 
rather seem to point to a dllntjon of mtrfj of oas primary element by the 
super-addition uf dose after dose of some other modifying element; and this 
the more strikingly, since we find oxygen staodiog at the bead of vary dis- 
tinct groopa having very striking contspondences in some iwpects, and 
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vei^ Btrfking differences in otheta. But all thsM Epecnlations take for 
gnrnied a principle, with which I must confess I tbiuk chemlitg bare 
allowed themeelves to be fkr too eiuily eatisfiud, viz., tbaE all the atomic 
numbers are maltiples of that of hydrogen. Not until these numbcrB ure 
determined with a precision approaching that of the elemcntB of Ibe plan- 
ctaiy orbita, — a precision which can leare no possible qoestioa of a tenth 
or a hundredth of a per cent., and in the presence of wtiicb such errors 
as are at present legardcd aa tolerable in tlie atomic numbers of even Iha 
best determined elements shall be considered uitmlj Inadmisgibie, — I think, 
can this question be settled ; and when such gigantic consequeDces — so 
entire a system of aatme is to be based on a principle — nothing short of such 
eTidence oughl, I think, to be held conclusive, bowerer sednctlre tlie tbeory 
may appear. I do not think such precisioa imAitainable, and I think I per- 
ceive a way in wbicb it might be attained, but one that would involve an cx- 
pCDditaro of time, labor, and money, such aa no private ladivldaal could 
bestow on It. If the phenomenaof chemistry are ever destined to be reduced 
under the dominion <^ mathematical analysis, it will, nodonbt,beby a very 
circuitous and intricate route, and in which at present we see no glimpse of 
light. We should, therefore, be all the more carefully on the watch in mak- 
ing the most of those classes of facts which seem to place us, not Indeed 
nithin view of daylight, but at what seems an openmg that may possibly 
lend to it. Such are those in wblch the agency of light is concerned in mod- 
iO'ing or subvertliig the ordinary aOliiities of material elements, those to 
which the name of aclino-chemistry has been affixed. Hithuto the more 
attractive applications of pbotograpby have hnd loo much the effect of dis- 
tracting the anenlion fVom the purely chemical question which it raises ; but 
the more we consider them In the abstract, tbe more strongly they force 
thcmeelvee un our notice : and I look forward to their occupying a much ' 
lai^r space In the domain of chemical inquiry than is tbe case at present. 
That Hght conslsta in the undulations of an ethereal medlom, or at all events 
agrees better In the characters of Its phenomena with such undulations, than 
with any other kind of motion which it has yet been possible to imagine. Is 
a proposition on which I suppose the minds of pbysldsts are preuy well made 
tip. The i«ceet reeeaichee of Prof Thomson and Mr. Joule, moreover, have 
gone a great way towards bringing into vogue. If not jet fully onto accepta- 
tion, the doctrine of a, more or less analogous conception of heat. When wo 
consider now the maiked Influence which tbe different celoriflc stales of 
bodies have on their afflnliies — the change of crystalline form e(R;cted in 
■omebyachai^in temperatiuv— dieallotroplc states token on by soma on 
exposure to heat — or the heat given ont by others on their restoration (Voni 
the allotroph: to the ordinaiy Ibrm (Ibr though I am aware that Ur. Gore 
considers his electro-depoalted antimony to be a compound, I cannot help 
fianc;lng that at all events the state in which the antimony exists In it is an 
a1k>tropicona)v—wliten,Isay, we consider tbese facts la wbicb beat Is con- 
cerned, and compue Uiem with the fbcts of photography, and with the 
oxonizatlon of oxygen by the chemkal rays of the electric spark, and with 
tbe striking alterations In tbe chemical haUtudes of bodies pointed out by 
Draper, Huht, and Becquerel; and when, again, wo And these carried so for 
tbat, a> in the experiments of Buneea and ItMCoe, we Hnd the amount of 
ch^aiod acthm numerically measuring tbe quantity of light absorbed — it 
Menu bardly possible not to indulge a hope that the pursuit of these strange 
phatomeD* may by degrees conduct us to a mechanical tlieot? of cbemlcid 
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action Ittelf. Even »boa1d tbii hope remain nmcftlized, the Held Itself ia too 
wlilo to remain anexplored; and, to etj nothing or discovery, tlio n^ of 
photof^raphy merely as a chemical toBt may prove very valnible, as I have 
myself quite recently experienced, in iha evidence it has aiTonled roe of the 
preaenee Id certain Bolntiong of a peculiar metal having many of the charac- 
ten of aiwnlc, bnt diH^n^ from It In others, and etriklngly contrasted nllh 
i( in Itfl poHcrfal photographic qnalllies, which are of slngnlar intensity, buc- 
pawlng iodine, and almoet eqnatling bromine. There Is another class of 
phenomena which, thonsh nsnally congldered aa belonging peculiarly to the 
domain of general physics, and so ont of onr department, sooms to me to 
want Hnne attention Id a cbcmlcal point of view. It is that of capillary 
attraction. The co£fflcient of capillarity differs very remai^ably in different 
liqalds, and no donbt also in their contacts with different solids, a fkct which 
can Itat^ly be separated from the Idea of some commnnlty of natnre between 
the capillary force and those of elective attraction. I hardly dare to hint at 
ttte existence of some slight mlBgivlng I have always fblt aa to the validity 
of the rec^ved atadcal theory of capillary action, which canlea with it the 
anthorlty of snch namefl aa those of Lsplaee and PoissOD. Any discussion 
of this point would be matter fbr another Section of this Aesociation; and 
If I hero touch npon It, It Is only to observe, that my Impression of thereqnl- 
liteneea of a fbrce lojiv aOitd (a ehemieal affitati/ at lobe ropoMe ef (odtnTfton, 
rests on other grounds bealdes that of the mere diversity of action above 
Blinded to. But I mnat remember that yon are not met here to listen to 
g^BDeralltles, of whatever natnre, bnt that we have plenty of real and spe- 
cial bnihteea befbre na. 

EQnrTALENTS OV THE SLEKEHTTS. 

The following is a r^kum/ of results of recent reeearches on the above 
■lUtieet, recently communicated to the French Academy, by M. Dumss : 

Among the simple bodies or elements stadied by him, twenty-two have 
equivalents that are mnltlplea of hydrogen by a wh^e number, viz. ; 



6e «0 Aa 16 Br BO Mo 48 Ca SO 

Te 6* I 8b m I I 127 I A« W | Fe M | 

Seven have equivalents which ai« multiple* of Aa{r an oqnivalent of 
hydrogen. 

Ci 866 inn ar-GINl aB-tlFb V»i 

TSg 12-6 [Ba SSe [ Ce St-G | 

Three have eqnivalenia which ate mnltiplea of oKV-fiHOih of an equivalent 
of bydroj!en. 

Al 18' le fir 4S-i» Za aa-TG 

Among the comparlsona that may be made there arc the following : 



(h 1 14 II l-h 1 31 J A. , 76 ,1 8b 1 K. 1 


\vi\ 19 II CI 1 85-6 1 Br 1 SO il 1 I 127 j 



It Is Been that on addinjt 108 to the number fbr nitrogen we have the num. 
cr foranUmony (l'I-|-10e=13Z); and adding it to (ho namber fbr floortnc, 
'0 hnve the number for lodlue (19 + 106 =- 127. 

Bo also on adding sixty -one to the equivalent of nitrogen we obtain that of 
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•rReDlc(I4-|-Gl = ^■>i; and tbesune to that of fluorine, gives that of bromlns 
(19 + 61=80). 

In a word, If the numbers be arranged on two paiallel lines, the ordlnaCes 
of one soriea lengthened by five, become tho ordinntes of the other, with the 
■Ingle exception of phoaphonu and chlorine, which are separated b; 4'5 
Instead of S. These fads teach the propriet; of airanglng the metaia in 
■erles, that oball show a double paisIlellBm ; Tor soch a classlflcatlon brings 
out to view (he TBdODH anBiogiea existing unong them. In fact, when 
amuiged by natoral bmlUea, each of the elements is In proximity to two 
others, )>eionging to two related families ; and iliese related Auuilies occupy 
the two lines next to that containing the metal selected for comparison. 
TltiBlly, each metal ia sorronnded In such a table by four Others, which are 
united to 1( by analogies of different kinds and more or less close. — Corrt' 
tpondaice of SiUiman't Jimrnal. 

From a report of Dnmas' paper in the Comptta Sauba, the following 
additional details are derived. 

In onler to exhibit tho numerical relations between the equivalents of the 
different elements, the anthor, after referring to the previoos investigations 
of ProfeEnsor Cooke, takes up, in the first place, the examination of certain 
groups and series presented by organic chemistry. If we consider the homolo- 
gous series CHls, C«Hi, CsHr, etc, we remark at once that there ia a common 
point of departnre ibr and a common difference l>ctWBan the equivalents of 
the successive terms. The formula a + nd represents the generation of all 
these radicals, a being the equimlent of tho Qtit, and if the dilllirence be- 
tween the flfbt and second term. The author remarks, that If wo did not 
know the law of progression, we might easily be led to think that the ratio 
between the numbers 141 and 281, 1S7 and 253, 113 and 223, is the simple 
ratio of 1 : 2, especially aa chemiiny can hardly decide with absolnie cor- 
Ulnty whether an element has, for example, tho eqalvalent 229 or 226. Tho 
formnla deduced ttom the simple progression above mentioned would not 
account for tba generation of the elements, as Prol^sor Cooke supposed. 
But the organic radicals are not always produced by addition, bnt Mnnetimcs 
hy substitntioa, as we see In the compoimd ammonliuns. Wa may have, for 
iDitance, the following ammonioms: 

a+d a+U B+3d a+U 

a+d' a+d + d' a-\-2d+d' a + Brl+d' 

a + id' a+a+Sd^ a-fto+W 

a + Sd' a+d+id/ 
a+a+d'+d' + d'", 

whenl a tepresraila ammonia UUi, and d, if, etc represent the equivalent of 
hydrocaiirans of the series Cd Ho. 

In the next place, there are certain radicals In organic chemistry where llie 
ftindamental molecule Itself changes, as well as tbo bodies added to or sub- 
itllated in it. Thus, tin and ethyl form six molecular groups, possessing all 
tbe properties of organic radicals. If we lepreeent tin by a, and ethyl by dr, 
we have for the sis specie* of stannethyl the formulas 

a+d' Ta+df 4a+d' 

2m+&y ta + aif 

4a+td' 
(rni + mft being the general formula. With these premlsea the autlior pro- 
iijoda to compare the equlvklenu of the elements. The olementa F, CI, Br. 
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I, Ho not ronn a sinitle pn^reMbm. The relation between tbclr equInJenti 
la, however, exhibited by th« wheme a, a+d, a+2d+,P, ai+ai+a*', or 
In numbcn, 

Flaorlite, IB 

Cblorine, 19+16-G-36-6 

Bromine lB-h33+IS - M 

iDdlDe, S8+S3+6B-ia7. 

Kltrogea, phoephonu, arsenic, antimonj and bismntb, ilirm another natural 
RTonp; and for their equivalenta we have the ephame, a, a+d, a+d+d, a+d' 
-faJ', and o + i/+4d', or In nnmbers, 

Sitrogui, U 

Pbmplionu, U+IT>c8t 

Araenk, M+17+«-7« 

AntiiDonr, 14+17+88 = 119 

BtaauUi, 11 + 17+176 = 307. 

The snthoT gWes aimllar series for carbon, boron, silicon, and itrconiam, at 
well aa for ttn.tllanlani and lantBlnm, which wc omit. For oxyifea, galphur, 
Bclonium and telinrlom, we have either of the seiles a, 3a, 5a,Ba,tyra, a + d, 
a+AiI, a+7<J. Analogy points oat the latter as preamble, and we have In 
numbers, 

Oxjtia, 8 

Solphur,.- 8+8 = 18 

Belmium, 6+«i = 40 

Telturlum, 8 + 66= 6J. 

A commoa dISbnnM of 6 alto oomMcH Hg, Ca, SI, Ba, Pb; ihiu wo ham 

CmJdmn,.,.'. 12+8-aD 

Blronllunl, 12+ffi = 44 

Barinm, 12+66 = 83 

Lead, M+80-HM. 

Lithium, sodinm and potassium, belong to a aimltar eerice, with a common 

dIfibrencB of 16. 

LIthlam, 7 

Sodlain, 7 + 18-28 

Potasilam, 7 + 32 = 88. 

Molybdenum, tungsten, chromium, and vanadium fbrm a similar series, of 
which the common difference Is 33; the progression bdng 36, 48, 70, 93. 
The autbor conslden his iCBolts as &vorable to the Idea of Dr. Proat, who - 
sappDsed the equlvalenCs of all the elements multiples, by a whole numbor, 
of that of hydrogen. In tbe case, however, of chlorine, and perhaps of 
some other elements, the unit of referonee is less than the equlvalimt of 
hydrogen, and Is probably 0-5. In all the series the first member detemiines 
the chemical character of all Ihc other terms. These considerations, tho 
author rctoarks, will have more weight when he presents the study of a 
natural family of which hydrogen la the first term, and exhibits the connec- 
tion between the physical properties of them and the positiOD wUcb each 
occupies in the series of which it Ibrmd a member. 
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The following Is an abatiact of a lectore ou this moat iutarestliig subject, 
recently read before the Boy ol Institution of Gr«Bt Bdtaoa, by Prof. E. Fnnk- 
laud: 

The earlier rese&rchea of cbemiata bronght tbem into contact with tno 
claasea of bodies, distingnlahed l^m each otber by well-marked and obvious 
pecollarities. One of Uiem was met with in tlie inanimate or mineral kiag- 
dom, tbe various materials of which were dlstingniehed by their comparative 
■tabllity or resistance to change, and by the fadUty with which tlie greater 
number of them could be artificially piodaced ih>m the elementary bodies 
composing them. The other class of bodies was found esclnsiTely in tba 
animate portion of creation, or was directly derived from the productions of 
the organs of plants and of animals; these compoonds were distinguished 
by Iheir proneness to undergo cbaiige, and by the Impossibility of producing 
them by artificial means. By no processes [hen known to chemists could the 
elements composing these latter bodies be made to unite so as to produce 
compounds, cither identical with or analogons to the substances generated 
by tbe organs of plants and of aniraals. These substances were conse- 
quently, ftom their origin, termed organic bodiei, or organic coiapoandt, Tbey 
were regarded as dependent for their origin upon the Influence of that aggre- 
gate of conditions sometimes called the vital font ; and it was generally 
believed [hat wo shonld never sacceed in prododng these bodies artiQcialiy, 
until we could form and endow with vitality the organs fVom which they 
were derived. Such was the state of knowledge and oplnioir imtil the year 
IS9J, when Wohler succeeded In artificially producing urea, a body which 
had, up to that time, been known only as a prodnct of the animal orgatdsm.* 
This discovery was fbllowed, many years later, by the artificial formation of 
acetic acid, which was produced by Eolbe ftom a mixture of protochloride 
of carbon, water, and chlorine exposed to sunlight ; the cbloracetic acid thn9 
obtained being alterwards converted into acetic acid by an amalgam of po- 
tassium. The snbsequcnt production of methyl, by the same chemist, trota 
kceticacid, added ocie of the organic radicals to the list of compounds produ- 
cible from their elements. Althongb little further progress was made foe sev- 
eral years In this department of chemical research, yet the artificial produc- 
tion of urea and acetic acid, together with their derivatives, completely 
broke down the barrier between so-called "organic" and "inorganic" 
bodies; and although tbe osjne "organic " was still letained for the class of 
bodies to which it had previously been assigned, it 'vras now obviously no 
longer strictly applicable. The recent ingenious researches of M. Berthelot 
bave greatly extended this branch of chemical inquiry, and have in a most 
Important degree increased the number of bodies capable of artificial forma- 
tio[i. The production of chloride of methyl and the members of tbe ole- 
flant gas family ap to amylene (CioHio) f^mlsb ue with the whole series of 
alcohols and their derivatives, ttiaa ainylk alcohol downwards. Phenylle 
alcohol and napthallne, both artifielally prodnced by Berthelot, yield a host 
of Interesting bodies; whilst pheoj'Icarbunlc acid enables us to step from 
the phonylic to the salicylic grotqi, since, when, treated with hyponifrous 
. • The sitUoial ronuation of nm from oyaiiate of ammouia WM exhlbhed nndar 
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add. It 7lct(ls Botlcyllc acid. Laitty, H. Berthelot hu Bucceeded In aitifl- 
dally forming f^ycerine, the basis of animal and vegetable oHi and fals, and 

alao In forming grape sugar; tlw latter, hawerer, ia obtained by tlie contact 
of glycerine with putrEffing animal matter, and coofeqaenclj cannot bo said 
to be produeod altogetber without tbo agency of vitality, — Hlthough Iho 
pntrifylng oi^nic matter contributes none of itn constituents to the new 
compound, and does not undergo any appreciable change in weight or ap- 
pearance during the procesa. Tliese eubstances yield such a numerous class 
of derivatives that apwarda of TOO distinct organic compoouds can now ba 
produced ftxjm their elements without the agency of vitality. The processes 
employed for the ortiflcial production of these bodies, though deeply Intcrcst- 
fn;;, present, with one or two exceptions, little or no analogy to the natural 
mode by wlilch organic componnds are formed In the tissnea of plants; but 
the speaker endeavored to show that a close attention to the nature of the 
Inorganic materials asslmUaEcd by the vegetable kingdom, and their relatiooa 
to the more Importaat organic compounds derived nt>m plants, leads Co the 
belief, that snch compounds can be auccessfnlly produced by proccssen 
strictly anslogoiu to those employed by nalnre. He contended Chat the 
constilntloD of the so-called organo-metalllc bodies, in which (he prodoclion 
of complex organic compounds from Inotganic ones, by the replacement of 
elements by organic gronps, can be so clearly traced, afforded a valuable 
clue 10 the formation of organic bodies In general, and led directly to the 
conclusion, that, if the organic compounds of tbe metaU be foimed upon the 
model of the oxides of the respective metals, the organic compounds of car- 
bon (chat is, all organic compounds) are formed opon the model of the 
oxides of carbon. It bos long boon known that, with slight and unimpor- 
tant exceptlonB, the only materials employed by nature in the construction 
of tbe most complex organic compounds, ere carbonic acid, water, ammo- 
nia, and nitric acid. The fact that a vast number of organic compounds are 
east in the molecular mould of water, baa boon proved by Che Ingenious 
researches Of Williamson Mid Gerbardc; whilat the wonderfulfertlllty of the 
ammonia model has been amply demonstrated by the labors of Hofbian and 
Wnrtz. It wonld also not be difflcnlt to prove Clie claim of nitric acid to be 
considered as a third model, npou which a number of other organic com- 
ponnds ■!« bnllt np ; but It was necessary to confine attention on the present 
occasion to the consideration of carbonic acid only, as a model upon which 
a very large number of oT^;anic bodies ate formed. Galded by tbe constitu- 
tion above referred to, of the organo-metallic bodies, and bearing In mind 
tbe replacabllity of the oxygen fai water and blnoxlde of nitrogen, and tho 
chlorine in terchloride of phosphorus, by oi^nic radicals, Professor Kolbe 
and the speaker were led to the following bypotbesis regarding the cooititn- 
tlon of several Important classes of organic compounds. 

1. Tho replacement of one atom of oxygen In carltonic add, by hydrogen 
or Its homologuea, producM an organic acid, either of the fitty or of the 
aromatic seriei, thus : 

CarbMila Aold. Aoetle AaU. Banxoie Add. 



MT 
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( O ( dm ( H ( ClH» 

The BUthon of this hfpotheaiB now attempted to Terijy it bj diiect exper- 
iment. Tbey endc&Tored to avail Ihemoeliea of the po«er1^ll afSnltiea of 
tlneethjl, in order to effect the aulMtttntion of oxygen In cartianlc add, «nd 
iolphur in bieulpblde of carbon, by ethyl; theae attempu were, however, at 
Inat only partially gacceasM; the reagent, the zlncethyl, wbs not Bnffl- 
dently powernil to rival the action of plants In the decotn position of car- 
bonic acid; and Ita efTccts upon bisulphide of carbon resulted In the prodnc- 
tion of a number of organic bodies containln); sulphur; and although one of 
these appeared to have the foroinla of snlphropropionlc add (Ct Hj S3 + 
H S), yet Its complete separation and puriflcatlon presented such dlfficnllles 
thai It wonld have boen huzardons to rely npon it as a proof of the correct- 
ness of their hypothesis. In short, the verification of these views was not 
permitted to their authors, but was reserved for Mr. Wanklyn, who. In his 
newly .discovered sodlnm and potassium compounds of the organic radicals, 
came into possession of reagents, which enabled him at once to tStxt 
the desired substitutions. His memoir on the production of propionic acid 
by the action of sodium-etiiyl upon cartionic acid,* which has Just been 
communicated to the Chemical Society, proves the first proposition of a hy- 
potbesia, vhich considerably slmpllflea onr views of the molecular struc- 
ture of ot^nlc bodies, and which, if proved to tie throughout correct, can- 
not flUl to enable us greatly to Increase the namber of organic compounds 
capable of being procnrcd ftom their elements without the intervention of 
vitality. The speaker then referred to the fotlowing list of Important 
organic bodies, selected ^m the lai^ nnml)er above spoken of, as bein£ 
capable of artiflcfal formation trnia their elements: 
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Usht Cubnntlcd Hrdracen Cs Hi 

i^ CjHsH4 0» 

ronnlsAEMIAoldorAiiti) CiH03,H0. 

Chlorofonn CiHCb. 

AMUoAeM CiUiOs,HO. 

AlooboL C4HsO,HO. 

EUur. (CjHtOli. 

OlBfUnt Gu CrUi. 

Asetle Ether. Ci Hi O, C4 Ha Oi. 

OilafGulia. lC€lUS)i. 

CMlorMoUrd C«HiS,C]NS. 

GI;Mrin« ttHsOs. 

ButjriiiAild C8H?Os,HO. 

Fli»Aiipl*1teTor(Birtrrl<i£dier) CsBrO^CtHfO. 

ewmlaio Anld C»H4 0«,lHO. 

Valtriuiio Add Cl«H»Oa,HO. 

P«arfliTOr(Ai»tmteof Am;l). C* Hs O3, Cw On O. 

Apple flaror(VderlMi>te of Amjl) CiaHlOs, CioHuO. 

LuUo Aold. CuHiiOu. 

anptSagtr? CiiHuOii. 

Caprolo Acid CuHuat,HO. 

BcDEOlt CuH«. 

KltTobeiwote CliHiNOt. 

AdIIIih II(CliHi)Ul. 

PJmiyl AlwAol (CTMWOte). CuHiO, HO. 

Fkrie Aoid Cu Hi (N Oilt O, H a 

8»licjJie Aeid. Cm.HjOi, HO. 

Solicjlele of Hethjl (OU of Wlntergreen) Cu H) OS, C» HS O. 

NspthRliiie CnHB. 

The artlScul fonn&tloii of are*, Iicttc add, and csproic add, U Interestliif; 
tn connection with cenalD nmctioiu of the animal economy. Pine-apple oU, 
pear oil, and apple oil, are inatancea of the artificial prodactloa of the deli- 
cate flavors of ftiiit, vhilat oil of wlnteigreen and nitrobeazoie are like 
examples of the formation of esteemed perlHimca. But of alt the iMdiea 
hitherto tbas prodoced, alcohol, glycerine, and Sugar, are andoubledly the 
moBt deeply Interesting, owing to Uie part they take in the nutrition of ani- 
mals; they prore to na the possibility of prododng, without vegetation or 
any vital Interventioo, an important part of the fbod of man. Should the 
chemist also succeed in forming artifidall; tbe uitrogenons eonstitaenta of 
food, without which life cannot be mainlined. It would then be posalbla for 
a man, phiced upon a barren rock, and ftimished with the necessary appara- 
tus and inorganic materials, to support life entirely without either animal or 
vegetable food. No one of these nitrogenous conaUtnenta has however yet 
been artiflciaUy produced, and the absence of all clue to their rational con- 
Btitulion (brms at present a formidable barrier to their noQ-vita! formation. 
It would be difflcQlt to conclude a subject like the pr^nt without any notice 
'"!" ,<»"=''^e™t'0'" which naturally suggest themaolves. regardlnff tho 
^^^'f "c^omlcally Teplacing natural process by artlflcialo^ea la 
toe fonnation of orpmte compounds. At j^^sent, the posstbillty of doing 
nr J,1^.,T."' *" P™ba'"U'r h. the ca«. of^ind e^ttonS p«.ducl 
Inl^w J!^*"*"* "^''- ^'" valerianic «dd, which, for a 1^ time 
be more cheaply prepared from ita elenienta; but a still cheaper wurce it 
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this acid baa been in tbe meantime discovered, viz., the oxIdatioD of amyllc 
alcohol, a waste prodnct formed In the manofkcture of iplrlt of wine, and 
obtainable at Buch a moderate cost as to prevent, in an economical point of 
view, the SQCcesaflil production either of amyllc alcohol or ralerinnic acid 
by any artificial and enclaglvely non-vital processes at present known. It 
la also highly probable, that If we could prodnce artlfldally such bodies as 
quinine and Che rare aJXaloliIs, or allrjirine and stmtlar powernil and valuable 
oi'gBnic coloring matters, we should be able to compete with organic life in 
the fonnatloD of these bodies ; nevertheless, the discovery of the processes 
of artifidal fmoatloa would doabtleag be pi^ceded by a knowledge of 
methods, by which such rare bodies could be produced fMm more abundant, 
and consequently cheaper, forms of vegetable or animal matter; and It la 
therefore exceedingly Improbable tbat any purely non-vital process will be 
BuccesBtblly, and at the same time economically employed fbr the manufac- 
ture even of such rare and valuable vital products. Sncb being tbe econom- 
ical bearings of the case with regard to the rare and exceptional edncts of 
Titallty, when we turn to consider the great staple products of the animal 
and vegetable kingdoms, tbe hope of rivalling naturul processes becomes 
AInt Indeed. By no processes at present known could we prodnce sugar, 
glycerine, or alcohol f*Ota their elements, at one hundred times their present 
cost, as obtained through the agency of vit^Ity. But, although oor present 
prospects of rivalling vital processes Id the economical production of staple 
organic compounds, such as those constituting the food of man, arc so 
exceedingly slight, yet it wonld be rash to pronounce their ultimate rvaliiit- 
tion impossible. It must be remembered that this branch of chemistry is as 
yet in Its merest Infancy, and that It has hitherto attracted the attention of 
few minds; and Rirther, that mtaif analogous snbBtitntlons of artifidal fbr 
natural processes have been achieved. Thus, under certain circumstances, . 
we find It less economical to propel our ships by the fbrce of the wind, and 
Onr carriages by animal poirer, than to employ steam power for these pur- 
poses. We do not find it desirable t» waft for the bleaching of onr calicoes 
by the sun's rays ; and oven the grinding of com is no longer eottrely confined 
to wind and water power. In snch cases, where contemporaneous nararal 
agencies have been superseded, we have almost Invariably drawn npon that 
grand store of force collected by the plants of bygone ages, and conserved 
Id our coal fields. It is the solar beat of a past epoch Chat furnishes the 
power which we now utilize In our steam-engines. One important element 
In cheap production Is lime, and it Is piecieely In regard to this element, 
that we economically sapersede. In the above Instances, the contemporary 
resODTces of Nature. Now time is also an Important element in the natural 
production of food; and although it is true tliat the amoimt of lalwr required 
for the ptodnction of a given weight of food is not considerable, yet it is 
nevertheless true that Ibis weight requires a whole year for its production. 
By the vital process of pcodudng food we can only have one harveat In each 
year. But if we were able to form that food iWim Its elements without vital 
agency, there would l>e noching to prevent us i^om obtaining a barvest evoy 
week; and thus we might, in the prodnctloo of food, supersede (he pnsent 
vital agencies of natnie, as we have already done in other cases, by laying 
nnder concribncion the accnmulated forces of past ages, which would thns 
enable us to obtain in a smaU manufactory, sad In a ibw days, effects whicti 
can be i«aliied i>om present natural agendes, only when they are exerted 
npon vast anas of land, and thtoogh eoosidorable period* of lime. 
I8» 
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GR11T1IP8 THBORT OF CHCiaCAI. RADICALS. 

Hr. Griffin, the well-known cbemical wriler of Engjand, hai pnblisbed, 
dnrint; the put year, a, new chemical theoiy of radicals, npon the eUboratiin 
of whlcb, he Btate», be bu tptnt Ourtf jeai* of bia lite. The following U 
a KeDCTBl abstract of its principal points. 

" ETcrr sab is composed i>f two radicals, abuple aod compoond, oxUiied 
or not ozldlied. 

"£(ei7 element out act M* radical exo^o^gen- Oxygen nerer acts as 
a limple radical, nor fonns part of a compooDd radical- Some of the 
metallic elements form two radicals, which differ in wei^t and properties. 

"Compooud radicakctHialstof (1) carbon and hydn^ien, or (2| carbon and 
nitrogen, or (3) combinatioiu of other elements with the fbregtMng. 

"Tbeqoantity of so element which consduttea a radical is an atom, oral 
much as fonns a single Tolmne of gas. 

" Tbe qnanlllj of a componnd which coostitiitea a radical is as mach as 
forms a single TOlonie of gas. When the componnd is not gaseons, the 
radical qoantltj is as mnch as is eqnlralenC to a sin^ volnme of hydrogen 



"Tbongb a compound radical, that measores one Tolmne in the BbUe of 
gas, still measores one Tolmne when combined with one or more atoms (rf 
oxygen, tbe oxygen is not to be considered as a constitnent part of tbe radi- 
~ cal, bat only as an addition to it. 

• •«*««« 

" Since all gaseoos salts that contain two radicals form two Tolames of gas, 
whether the ladicala are simple or compound, oxidised or not oxidized, it is 
Bssamed that every componnd radical. If isolated and brought into the 
gaseoos slate, wonld measure one roliune. 

• «*•««• 
10 fottu donble, triple, quadrtipK 



ON TEE DETESUmATlON OF THE TAI.DE OF FBECIFITATES. 
U. Hen£, of France, bos communicated to the Academy a new mode of 
determining the nnmerica] value of precipitates in chemical analysis. Tim 
common practice, when proportional eolntions cannot be made, Is to drire 
ott tbe water with which the predpitate ts impr^nated bf calcination, sand- 
baths, or other contrlTances which take mnch time. H. Hen^ simply 
washes his predpltiUe by decantttion, and then Introduces It into a grsdn- 
•led phial, which he afterwards weighs. The predpicate is then taken oat, 
and the phial, filled with water to tbe same degree, la again weighed ; when 
the difference of the two resolts gives tbe exact weight of ttie precipllate. 

ARimCIAL PHODCCnfOT OP GEMS ASD OTBEB UINEBALS. 

The late 11, Ebelman snggeated the ingenlons method of prodnctag tba 

cams of the conrndiitQ tlmilly {siq>phite, niby, hyadnth, etc.,) by fnsing tba 
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evftporate Bradmllj at a high hent congtiuitl; fflBinUined. TbQ pioceaa 
la doQbtlesB applicable to all mlnerali wblcb are fonned bj (he nnioii of 
mdr componeDtB at a hlgb heat ; bat, although BUCMBgful In praulin. It 
gave only microfcoi^c oystalg, bbiI th« oOtet otxapuOoaa and. Bubseqnent 
death of the diatiDgnlehed experimenter prevented him from prosecuting the 
subject. Prof. Salnte-Oaira DavlUe, in coqJHDction with Captain Caron, has 
recentlf presented to the Academy of Sciences, at Paris, a oen modo of 
operating, by which, It spears, Sne ciystals of practical size may he ob- 
tained. This method, which waa probably soggested to the Professor dur- 
ing his investigalions on aluminum, consists (when the Corandum mineroia 
are Bought] in establishing the rolction at a hlgb heat between the fluoride 
of aluminom and boracic acid. The fluoride is introduced into a blatk-Icod 
crucible, and above it isai^usted a small cupel containing the boracic ncid; 
the ccQcible Is then tighOj covered and protected from the action of Ihe 
air, and heated to a white heat for an hour. The two vapors dcromposo 
each other, giving rise to alumina (Coruudum), and the fluoride of Boron. 
The crystals are rhorabohedric with iho faces of the regular hexagonal 
prism: they bave but one axis, and are negative, and possess all the oplical 
■ud crystallographic properties of natural Corundums, as weU as their hnrd- 
ness. The ciystals produced were Boraciiroes more than a centimetre (0-4 
Inch) long, and very broad, but are wanting [n thickness. 

When the materials are used pure, the resulting ciystals are of course col- 
orless; but by addint; a little of the fluoride of chromium to the fluoride of 
aluminum, the colored gems, the ruby, the sapphire, or oriental emerald 
may be produced, tbe colors depending solely upon the proportions of the 
chrome used, which, in ail cases, must be veiy small (except In the green 
gKm, H, Damoar baTlng dMeolBd twenty^re per cent, of oxide of chrome 
In omvarowlte). The colon produoad are idealiGal with those found In 
nature, and the gems retain their patAiet ttvnipsnncy. In some cases , 
rubles and sapphkes were piodsced alongalde of each other. The zircons 
and other analogons minerals were produood in a slmiUi' way. Clio'so- 
iMryl, with its charBctralBtle ciystalliaation, w>8 produced by mixed fiuo- 
tides of aluminum atid fincfaram treated as above; lahnile, ttom the fluo- 
rides of alnminum and dnc ; staurotide by snlMlitDtlng aUIca for Ibe boracic 
acid, or by beating alumina to a high tenperatare in a cntrent of gaseous 
fluoride of Bilidnm. But all the ailloatn Um prqiared are very bnalc, 
containing a very small poitton of aDica. Entile was obtained by the 
decomposition of a ftaible tKiHiMa, capaeiBHy titanate of protoxide of Uu 
by allies. 

" In making these experiments we often obMJaed in solntion in tte tin, a 
brilliaiit substance, crystalllalng in large nuCallle plates, tepaivUe fh>m the 
tin by hydro-cUmie add, n4ilcli KSicdy atMKks (hem. This curious mate- 
rial is no alloy of equal mtmbaT of aqolTalenn ot icon and tin. This appear- 
ance and chemlc*] pr^Mttfas give it conaideable interest." 

Tbeie nsearcfaes ai« ralnable not only Ana tfaeir applicability to the arts, 
— in which the artifldal prodnctlim itf ttw haid nilnemle will greatly add to 
~bat also by their Important bearing on the theory of the 



ON THE rUSIOK OF 

Debray finds that pure metallic molybdenum ooiD|detely withstands tbe 

temperature at which ptaUnnm, qoartt, etc., becmne liquid. The metal 
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KCta In > eraciMe oT cubon before tbe OK)-hrdn^(ea blowpipe at a Mnper- 
Mnie M wbkb rtiodJnn fnaca; but the Aued nuua fiBitihm 4'5 per cent, ot 
caibOD. It hu B lilTei; Iwtie, and Bostcbeg glaM and u^mi with eaoe. 
TangtMn appMO W be «vea Icm flulbta. — ComjXo Batdia, xlvi, 1U96 

ON THE FSEFABATIOK OF CALCIUH. 
IJia Bodart and Gobin hare commnntcated to the Academy of Sdences a 
note on the piepaiatlon of calcium, which is of mnch Interest. Tbo anthor 
foand It Impossible to obtain the meUl by the action of loditim upon chlorid 
of calclnm at a blgh lemperatore, but the redaction BDCceedB extremely well 
when Ibe lodld Is employed Instead of the chlorid. The lodld of CBldnm 
was oLitalned by the action of iodhydric acid upon white marble, evaponiting' 
the Klnllon and foninit the salt out of contact of air. Am thos prepared It 
resembles chlorid of roagneslnm. Kqnal equivalents of sodlnm and iodidof 
calclnni are to be mixed and gradnally heated in a covered Iron crucible to 
a strong red but not to a white-red beat. After an hour the cmdble Is to be 
removed fH>m the fini and allowed to cool. In this manner the author 
obtained a bntton of ralclam wtlgbing about three grammes, by emplo}'in|; 
four grammes of sodium. The metal was pale yellow with a reddlih reflec- 
tion, and proved, on analysis, to be pure. The authors promise more ample 
details with respect to the propeTties of calcium, as well as a notice of their 
results In reducing baiiiun and stiontlnm by a similar process. — Omi^es 
Sindut, zlTli, 23. 

HEW FACTS sESPEcrnro aluhikuh. 

It has generaUy been staled that ^amfainn) could re^t tbe highest tem- 
pentore without abeorUng oxygen ; but we now team, that If the lemperatnce 
be raiaed (h>m a while to a welding heat, alnmlnom will bum with great iu- 
tensl0' until a stmtnm of alamina is fbimed npoo Its soifaco sufficiently 
thick to exclude Ihe atmosphera. As r^aids alloys, that made with iron is 
not malleable, but will oystalllze. An alloy of tOO parts of aliunlnnm aud 
3 of nickel Is more ftisible and balder than the pore ntetal. Bismuib fonnH 
with aluntinnm in the proportion of one to three, an alloy which is very tasir 
Me, but also very snbject to oxidation when In a state of fusion. If two 
equivalents of almDiDuin and one of oxide of lead be exposed to a white 
heat, a violent detonation eosues, the cruciUe In^aks into pieces, and even 
the dooie of the tbmaca an driven to a dlitaDce. BimUar effects occur with 
oxide of copper, or the snlphatee of potash or soda. Aluminum is nowmueh 
nsed for Jewdiy, e«peci*% lOMeelets, pins, and emnbe; In calHnet-making, 
tt is excellent for htlkld woik; Its UgtaDiees renden it extzemely cntvenient 
for pendl-holden, thimUes, seals, small statues, medallions, vases, and the 
like; (br spectacles, as it does no* blacken the skin like sUver. Bntoneoflla 
most nsefol appllcaUons conalaia Id using it for reflectws of gas-lamps, since 
it n«IU* the e<fectB of snlphuona emaoalkHis, which slira and iKasB do not. 

Hr-OeHiMtl, of London, bat recently patented a simple and economic inn- 
cess for obtaining the metal, whereby It Is prodnced at a considerably lass 
expense than by the means beietofora practised. In this tHocess hydiogen 
gas combines in an oven with the fluoride of aluminum, and forms hydro- 
fluoric add, which acid is taken np by Iron, and Is thereby converted into 
fluoride of Iron, whilst the resulting domlnnm thus obtained remains in the 
metallic Kate fn tbe bottom of trays containing the fluoride. 
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Dr. HcAdaraJnacommanlcadoii to tbe British AasodEtlon, 18j8, staled 
that in striking mtdola tyom alnmiaam, he had noticed a peculiar gray ap- 
pearance on thetr BBrfkce, which It wasBiqipoeed arose from Ihe uaclGuniieas 
of the die. Cloee ttxaiolnMion. bowerw, ahowed that this was not tlie case. 
Some of these medals trere aabjeeted to tin action of hjdnichlotic acid and 
nitric add aepanitelf, without prodadiii; much vttect on their surfact». 
When some of Ibem were put hi a solution of canstie potash they were acted 
on very violently, hydrogen being erolved, knd the sniface of lie metal be- 
coming heaatiftilly frosted. Thta phcoomenon of an alkali comportJn<; Itself 
to a metal as adds do, was worthy the atteotiou of chemista. After aloml- 
snm has been thntod In tbls maimer, it doaa not become lamlabed on expO' 
■are to the action of the air. 

on THE HABtTFACTUBB OF STEEL. 

The fDJIowtng paper, read b«f)M« tiie Socie^ of Aits, London, by Ur. 0. 
Blnhs, on the maanflMSiiTB of steel, is one of the moat practical aud vslnablo 
eontribntlons to science made dnrijtg the put year. Altboogh i^ great 
length, its importiuioe (Mans to warrant a publication in the pages <^ the 
preaent Totnine: 

The existing and generally received theory of the formaUoD and the 
alibied actoal composition at ned hare ever appeared to have in them 
points that are not qoite uulsfitctoiy. Bat it is probably owing to Che fact 
tliat chemistry, throoghont the whole range, is so teplete with instances Id 
which extraordinary cffectt or phenomena follow Ihnn insignificant caases, 
or fhnn causes appaientiy inadequate to prodnce them, that this Instance of 
tite alleged compMltlon or tteel has beea allowed hitherto to paes irnqnes- 
tioned genoally. 

The magical effects (as seen In Its assotapUon of properties so singular 
and disdnctive) of the addition to pnre iron of some apparently insignidcaut 
proportion of carbon, is a conspictu>iis instance of this kind of chemical 
anomaly. That simple combim^ion is, aod has ever been allegod la l>e, the 
solo cause of the conversion of Iron Into steel. Carbon has been the only 
taiigit>le or appaient elentent brought In contact with the Iron In the act of 
Its convenion ; and after uialysis of steel has detected in it, or assigned to It 
as essential, the ezisteiiee of Iron and carbon only. Therefore has this expla- 
nation ever been geiMndly accepted without misgiTingsj and, Eololy to this 
Bimplo combination, has ever been, and still ia, atcriimted the conversion 
Hid eonaeqnent assamptlon by the iron, when It becomes steel, of properties 
so disttnctlva and peculiar. StUl the broad dlstiDcCloas that exist in their 
(aechanlcal or physical properties between sm^ on the one hand and mallea- 
ble Iron, or cast-iron, on the other, would seem, to leave room for great doubt 
that the cause of thMe distinotiws is 4aa soldy to Che absence in the one, 
and to- pnsence in the other, of the dement carbon, oc to the merely 
miBDte differences in the relative proportions of that element that are found 
tn steel and in cast-iron. Yet eruTwhere Is this the received formula of the 
composition of steel: namely, that it consists solely of abonc ninety-nine 
pMti of ptue iron combined with one part of carbon; and any other mat- 
ten that, in extremely minute pnportions, analysis may have, tiom time Co 
tlBe, or oecaskmally, detected in It, have been considered as foreign and 
•eeidantal only, and as being in no way essential to, but rather as interfering 
with. Its tnia "'mp^'™' cmupoaition attd character. In this light, for ezam^ 
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ptc, hare been looked npoa Oe alinte pnipactkMi cf uBgaane toana m 
f«me dewTiptkMi of Med, aiid Bbo the ■ppeuano* at ottiogBa dereloped 
The fonsK' (bomoenr Ui preaence nuf be 
D aiodi^ KMM ■>erh»irtcel pn^ettr of Oe aleel) luu nerec been 
' ' inwheBtbaneelieiiiltiiiomialor 
n held (wben noogniiad or detected 
at all)M tbenrattorMaMmeTelfne^MiicMt atlbei«Aoe«f ttutekmeDt to 
the metd, or to tasTO bean doired fkom tte nagenti pneeot on analTBls. 
The same reaeowtng hM epfdled to mnm etber (Mxtiled) ftmiKn or icci- 
dentally pneent matten; lad steel taaa, oraaeqiHBitl/, ever since the iac- 
trlDe« of modeni cbemittrf begwa to be qiplied In itaWNilnt; np«m it, been 
looked apon u almply a compound of iron and of caiboD, and aa anch, and 
such oal7, it would appear to be beld to Ite even np to the pnsent bonr. 

The same chemical doctrine of compoaltlon has always Inflaenced, and 
ttiU continues to inflnence, the selectloii of materiala to be nsed as inputs 
in the fonnatlon of steel, or fbr the conrcnlon of inia into steel. Hence, to 
eHM this conTSnion, it bag eret heen deemed neadftal only to luing be^ed 
Iron in contact with carbon, or with some carbon componnd, in aider tiiat 
the Iron siiail take up the one per eent. or theicAboatB, conudeiEd as eesen- 
Ual to steel ; and hence, aJeo, the selecdon of charcoal as this le&geut priii' 
dpallr; and whenerra' other rdtgents may have tieen takeo and nacd as 
tdda or sabstitDtea — leather sbailngB, for example — this selection also ba» 
always been made on tbe same general principle thai it wbb the caiboa alone 
that wu to be absorbed by tbe metal. It will be seen, however, that, not- 
withstanding tliia gnldfng idea of tbe steel-mskttH, either accident alone, or 
sometheotyof the quality of tbe carbon In these apedaily exacted materbls, 
has ondesigiiedly lad to the mptoyment of the yctj elemenla along with tbe 
carlMn that the prodoctlon or the chemlcnl compoaition of steel demands, 
and which other elemeols exiating theory would have dther altogether 
fleeted, or certainly never have especially aonght fbr. 

Bearing in mind the broad facts as seen in the distinctive physical proper- 
ties of steel and of iron, and the Dnaatiafactoiy characlier of tbe csrtioii-per- 
centage explaastfon of these remarkable distinctioiia, is it not possible that 
■ carefU eiunination of the daily opemtlona nsed to piodnce steel may 
exhibit the existence of some other phenomena, or the action of Bc»ne other 
dements playing as important a part, either la the cqverations or in the idti- 
mate composition of the steel, as that hitherto aitpptMed to be fhlflUed by 
carbon alone? 

Before proceedtag wift my examiitMlon of ali««dy ktwwn tkeH, nndw 
which iron Is converted Into steel, or steel converted into lion, or before 
tostitnWng any ^leciBl Ifae of research for deretoping new Atcts npon whidl 
to reaaon as to the actual conditions and tesiUts, mechanical or chemical, of 
^2^ZnL\^^ '" ^'^''^ "'^ "^ '^y "• Phjaically; that is, 
l«^™ ™?^^«r°P™*"" ** P~«»". *Mch, take^ tadep^^tly of 

Steel is «™tradlstinSL fZ^,7!^ ™~'** >«»""«« "^ ««^ 

«celylng dilfe™,* d^3!i ^J^ '^'^ compound, by it, c^aWUty of 

tlvely superior to an?^ ' ^^?°!!f' "* ^ '^'^^ °' '»«'»"' eomp«» 

_r_ "'^'"'wWTlng a ilne and a peculiar polish, by its d«v«l. 
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opment of certain dlflbmit colon andw dlffarent degrecB of heat, und by the 
pernumcDcy of the action npon it of indnced nugnetiBm. It U disllni^iihed 
ftom pure Iron by the oomplete abeence In the latter of any one, or deipws 
of any one of the propertlei jost enniiranUed. Bat there *re componnds of 
iron that exhibit some, bat not the wh<de of the apedal propertlea of steel. 
The outer coating of common cMt-lron when " chilled," or when the outln;; 
baa been nude in uod, 1b often u hard and aa nntoochable by the Sle aa 
the best tempered ateel itself. There ezlit, oleo, alloys of Iron (as of Iron 
with manganese and other metals) such as Ihoce thai were Investlgaled by 
Sloddart and Faraday, tbsl In the property of hardness alone are scarcely 
infbrlor to the flneat steel. Bnt in none of these special componnds are 
thei« sasoclated Che whc4e of the peculiar physical properties, the collection 
or series of which distingnlsli steel ttam any other BDbstaoce. The peculiar 
effect* in modifying its normal properties of- an admixture with steel, or 
with pore iron, of phospboms, anlphur, siUdam, etc, are pretty well imder- 
alood; bat it is tlte varietlea of steel, the results of admixtures with steel 
proper, of non-converted Iron, in rarloiia proportions, that constltale the 
real difflcoltlea of discrimination, and for these there exists no special test. 

Plocfl in the hands of an experienced steel-worker (a Blemoker, a raior, a 
watch-spring, a needle, <k a sorgicBl-instmment maker, for example), a 
piece of rough, biack, and onworlted steel, — pan of a bwof cast-steel, for 
instance, — and ask hini wliat metal it is. He will not jndge of it by its 
^eciflc gravity, nor by application to it of nitric add, or of any other chem- 
ical teat, bnt will proceedmostprobaUj as follows:^ He will balaiice It on. 
his hand, and, tapphig It with a hammer, will bring out his " ring," as be 
calls it, the pectdiar intonation of which, when steel, aa compared with the 
tone of Iron, is, to his practised ear, a spAciflc and Intkllible test of kied, and 
almost exactly of qoallty . He will next make it red hot, and try how it 
"dnwg;" tliat is, by repeated blows, will elongate the bar, watching as be 
proceeds the texture of ttM metal, its BdheeiTsness, Ita fiexlblllEy, its indis- 
position to scale, and the charactm' of the marks inflicted npon It by his 
hammer. When It It good sted npon which he Is working, the sharp-edged, 
w^-defined impieeslons of his luunmer's face (bo finely developed, indeed, 
as to reproduce even the grindstone lines that are left on thefaeeof arocent- 
ly-groand hammra), but when it u with iron or bad steel that be is work- 
ing, then the shapeless and ill-defined hnpiewiotu that leodt give to his prac- 
tised eye all the Information he seeks fbr as to the real quality of the metal 
he is baudling. Next he will try Ihe temperof 111* fiHuedspaclm^ — heat 
It to some known degree, and, after dipping it in cold water, teat Its decree 
of hardoees by the Ole. Still, ftirther, in proof, he will next firaeture the 
Ibrged and tempered specimen, and, through its gmln, find anotiwr eTidenc« 
of its character. If the IVactnre be a clean one, elose-grained, compact and 
silvery, it is steel ; If rafflfed, fibrous, and leaden-hued, it is iron : or It will 
be one or other of these, vrllh each intermediate gradatlong as correspond to 
all the difforences in quality that lie between these two extremes. Next he 
H«y polish its sorftice, and, gradually heating the speclnteu, he will, as the 
tempeiaturo rites, watch that peculiar arrangement of colors, that, in their 
fecial brilliancy, are peculiar to real eteel alone : the assumption, first, of 
'nrions shades of yellow, deepening, as the heat increases, almost into 
blown, then socctesivelr into greenish hjue, with fan bine, and into pnrple 
— upon wlilch thera foUows uiother kind of change — a dleruption of the 
voMCitnUiin of the tnetoli to wUcta is dna tlwae plv of colon and the oxld»- 
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tlon or tbo rarfncc. Finally, aa Ae x p6it «M-a of hli buUii{^, lie will pro- 
ceed, pnibftbly, 10 toTgo out of hla ipeciniBn b tsmlng-tool, or profentblj a 
cold-chiul, and tbcn wilb the letter, eatOng for nrhile Kt a piece of cold 
CBOt-lroii, will at once proDoance upon the Mnd and the qoalityof the metal, 
•nd the exact pnrpoaee to which it b beet applkahle. Now, from the natore 
of the case, the chemigt must Imitate or select horn these practices of the 
handicTBftBnien <fbr there exista no apedal teat); and the file teat, aflet 
tempering, together wib Hte ctrior teit nnder high and dlfibrent tenipeim- 
^nree, alDndeanacleutlyBCcaniteteaMfnrmaet of thepnrpoeeaof tbelabo- 

The leanjker for htfonnatkin amoi^ the steel-maken and Ueel-workeis 
"kill speedily Qnd abnndaiice of InstrBctlTB and inggeatlTe tkoa, the careftil 
atody of uiy one of which may poaalbly give him the doe he seeka for. 
Let him, tar example, in the lint Inltauce, caiefUly examine the phenoauena 
InvolTed In the rery old practice of natng tbrrocyanide of potaninm aa an 
•gentof coDTersion. It la well known that the ap{dlaitlon of thla compound 
to heated iron initantaneoiuly coOTerla that piMtiQn of the metal that la 
liroiigAt Into actoal contact with it Into neel; and tiiat under a contlnned 
contact, the entire mass, as well aa merely the sarfiice of any piece of Iron, 
equally ander^oes this traosmntatlon, Thoa, tlila agent is nsed to improve 
fw qnalltj of Inferior ateel, that Is, more completely to elfect the convenloa 
of iron Into steel; l8 also aomedmes resorted to to renew or to restore the 
neel qnall^ of steel tools — for example, of chisels, the repented heatings 
and foi^i^^ of which have decomposed the steel externally, or (o a greater 
or lees depth reconverted It hito common iron It is nsed more especially to 
"Mse-harden Iron ; that Is, to give to Iron an external coating of steel, or to 
fanproTe soft steel by Its more complete or perfbcttiOOTeraion snperficially. 
This feirocyanide of potaaslam la a corAon compound, containing, fn Ita 
vihjdroni form, no oxygen ; and, donbtlesB, It would be on some theory of 
Its c«rbon-glTing agfucy, that Ita ^pllcailon (could we poaalbly trace the 
origin of it) to Irw waa Orat made. But, bealdee carbon, It contains also 
von, nltiog'^, and potaaahim. Its fbrmnla is, ICi, V* Cya (or 3 S(h). 

Now, the npecMc action of this re&gent, or the canae of ita prodndng thla 
lingular eifoct — the InBtantaneous convenloa, at the pofnte of contact, of 
Iron Into steel — might, i primi, be held to be doe to one or oOier of the fbl- 
bwing kinds of reSeilons. 

1. To the redaction of sotne portion of the carbon of the re&gent, and its 
being taken np by the hot metal with the osnal resnK of snch a oomMnallon, 
M viewed on the old theoiy of what steel Is. 

2. To a deposition upon the gnrf^jv of the hot metal 'f a thin film of the 
pare Iron, combined in some peculiar proportioa or manner with the pure 
carbon, both of which enist In Ihia reagent Itself. 

3. To some pecntlar action of the potaaslnm present in the reaction; or, 

4. To some peculiar action of the nitrogen of the rc&gent, or of that ele- 
tient and its associated carbon existing thero in the form of cyanogen. 

For merely preHmlnary trials or indic«tlo9B, let there be sele^ed Mine 
jeady method of determhilng whldi of theee dMnents, or combination of 
Ihcm, plays thla part of converakm ; and for this ^inipose, let tben be taken 
«a the test the fbrmation or the nonfonnflUon upon the surftioe of aoft Iron 
of a case-hardened anrfBce, or of a anperfldol coating of steel as the reoalt 
of an application to the iron of one Or other of the following rc&^ents; the 
relattre hardnesa of the soiCaec beiag detenatned by the fllo tc^r ; ami after 
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tempering bj dlppttt;;; the hot metal In water In the lunal maiuKr, end 
this, together with the eolor test, — that Is, the deTelopment of the series of 
colms under different degreee of haat pecnllai to steel, — being taken as the 



The manns in which the writer proceeded In theee trials wm u follows: 
little ban of this Iron were made red hot In a porcelain tube, and then the 
icKgent washed orer or sprinkled npon Its clean siufoce, or the gaseoos or 
rolatUe matter (when snch wm nsed) was passed throogh the tube hold- 
ing the red-hot bars. When the charcoal experiment was made, iVegblf 
made and pnlTerlzed boxwood charcosl wtui selected, which was made red 
hot to expel all adlierfng aioUzed or other gaseons matter; then quickly 
bwisftrred to the tnlie, the rod of Iron Imbedded In It, and the two ends of 
Oie tobe doeed. When, to this last arrangemeDt, atmospheric air was 
added, the raids of the tube, placed bortzontallr, were kft open, and 
the ahr, by difibaion, or by a qnlet Interfhsion, foond its way into and 
within the tKidy of the charcoal, and, of course. Into contact with the 
heated iron. 

It is needless to point ont that this line of experimenting is calculated to 
obtain, and alms at obtaining, only rery tmud indications of reactions and 
^bcts ; fbr the iron oied is only Approximately and not absolutely pore- 
But the indications of the epedal action of each rei^on on its application 
to the iron, are so marked and dlstliicllve, and develop themselves so broadly 
ODder the above system of testing, that this method of detecting the ra- 
actioDS, though not alMolutely unqualified In its accuracy, is anfflcieally 
tangible for its Intended purpose, and Ilea within reach of eiery one. It 
will be seea how, In following up tbls InveatigatioQ, for these comparatiTely 
Tude methods there are substituted others aiming at greater predsjon. The 
(emperatote under which the following several nogents were applied to the 
iron was that of a fuH red heat, or that usually employed in case-hardening, 
or in the cementation process of conversion. Let any experimentalist pro- 
lieed fa this manner to apply to heated iron the following epedai rtilgenta 
•odbewillfiDd: 

1. That heated Iron exposed to the action of pore darbon, and kept out of 
reach of contact with any otlier element. Is not converted into steel. A 
email rod of the malleable iron packed in boxwood charcoal in the closed 
pon»lain tube, and kept at a fall red beat fbr twelve hours, did not, after 
being tempered, show a hard steel suilHce; nor did it exhibit the play, under 
high and different degrees of heat, peculiar to real st«el colon. It still 
remained maUeabta iron. 

S. But that when atmospheric air is admitted to such an arrangement In 
inch quantity only as still to keep the carbon fn excess, then, in the first 
Instance, the aurfice of the b:on, and, finally (if the time of contact be long 
mongh), the whole of the Iron, is converted Into steel. 

3. Tlwt the application to the Iron of gaseous nitrogen doea not produce 
Bteel. 

4. That neither does the application of carbonic oxide give steel. 

9. That the application to the iron of a hydro-carbon (as wheu oleSant gas 
is passed 'throngh tbe tube, or when the red-hot rod is dipped into oil con- 
taining no uibogMi] doea not produce Bte«l. 
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6. Bot that tbe RppUcoUon of oteBuit |^ mixed with ututioiilA, or tha 
^tpllcation of gaeeou cyanogen, prodncei Bteel, aa does alao the dipping of 
the hot metal Into a nitrogenixed oil or fat. 

7. That the appllcotton of f^tTOc;aiilde of potasBlom (aa ha» been w lotig 
known) elves eteel. 

8. And that equally with Ota feirocjaiilde does the application of dw 
■Imple cyanide of potassiam resnlt la the productloa of iteel ; therefore. It la 
not to the iron confined in the tbnocyanjde that the steel-snaking propel^ 
Of the latter salt Is dne. 

9. That potash applied to the hot Iron, or keeping the hot Itoa In conlAiiC 
with the vapor of potasBlnm, does not yield steel. 

10. That with lion of the kind that has ao fhi been reftrnd to and tiMd 
(«. e,, commerdallT pnie wrought Iron, eoataining no material proportion of 
carbon), the appUcatioa to It of unmtnila, or of nitrate of anunonia, fkllB to 
pioduM Btoel. 

11, But that the application of ammonia, or itamnrlate, to hvD containing 
A conBlderable proportion of carbon, results in its coDvenlon into steeL 

These reaoltB tabulated, and the composition of the reiigents expressed In 
fbrmnia, will better exhibit tbe Inevitable dednctiont to i^lch they lead. 

(1.) Fe+C|ln ato««|,erei7 other element oteladed LeaTMlnm. 

(3.) Fe-i-<!(liiax«eM)+(Mmo4>betlo air) Qires MeaL 

(8.) re-l-N(guaoiiaBltn)gen) Leava Iron. 

(4. J Fe-fC O (gaseoiu eachonia oxide) Leaves iron. 

(6.) F>-fUlC4(aIefluitgu) Learn Iron. 

(e.) Fe'i-H(Ci[lii exoew)— KHs(UDmoiil*) Gives tleel. 

(7.) Fe+l<C9, (oyanogen) Olres steel. 

(8.) re-f Ki, FeC73(ftrn»yaiildeDf potaiiliun) GIth iteaL 

(9.) Fe-|-K,Cy(e^uiidsorpatasBiun>. Gives sleeL 

(10.) Fe + KO (potash) Leaves Iron. 

(11.) Fe + K(potaHiDni). Leanairon. 

(13.)Fe + NHs|aiamoDli) Leaves Iron. 

(IB.) Fe+KHjCl (lal anunoaiio] Leareitroo. 

Fe + C 

(U.) g^ — i + TSHa (unmonla) Gives iteeL 

Fe+C 
(1£.)^ — j+KHs(sal ammonias). Givea steel. 

Kow, ont of a consideration of these preliminary and merely gnldlng 
trials, besides the other deductions they load to, aa those have been already 
stated, there is made apparent one significant i^ct, namely, the invariolDte 
coiiperation, so tai as these trials extend, of both nitrogen and of carbon in 
the prodacilon of steel; but tbeee coiiperating Id some manner yet to be 
defined and aacertsined. It sUll remains to be determined if this cooperatton 
of nitrogen be a necetiity in steel-making; or. If the apparent invaiiableness 
of Its presence and cooperation will, on a more extended examination, be 
borne ont by the evidence of every other process ; and if so, is It that the 
nitrogen cot^olntly with the carbon, form; some combination with the iron, 
and remains there? Or, that tbe nitrogen acts merely as an Intermediate 
agent, and that it still remolDi a chemical fact that eteol is merely iron com- 
bined with carbon only, though nitrogen pUys an essential part In effecting 
that combination. 

But whatsoever may be the ftmctloDa In steel-making that are exorcised by 
nitrogen — if its office be fanctional at all, and Its pnaence be not a taen 
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coincidence In eveiy case — tha&ct of lis taiTuUblecoexltlenoe with carbon, 
'wbarever aleel is prodooed, Is IncontroTertlble. 

We hsve it ou the old ordlnair cemeataClon-boxes, which, filled with char- 
coal and the Imbedded iron, are closed, but not hennetlcaliy sealed, aiid sUII 
•offlcteDQ; open to the IneTltable permeation, throujich the excess of carbon, 
ctf atmospbeiio air, jie]diag, by its oxgen, carbonic oxide, and to the steel, 
nltroKen. We hare. It still mora especially and obTiousl; when.'ta this 
cemeDlatiOD process, there is superadded to the charcoal some horn or 
leather sharlngi, or animal charcoal, along, sometiiaes, with an alkali — a 
Tery old bat not a gBQendl/ osed modification. We have it when the iron 
tbr conreralon Is exposed la close veeaele to Ibe action of coal-gal, but in 
wiilch cosl'gBs, to n greater or less extent, there is always present either 
■^nnogen or amnimonla, or both. We have It also on all the multlfariom 
tapedientl of the steel-workers and steel tool-makers, resorted to to giro 
Increased haiiinees to the metal ; that Is, to effect its most complete coover- 
Rfcin Into steel) as, wbea the file-maker coats lils file, before tempering It, 
with a composition of cow-dung or with pig-flour — two fkvorlte specifics, 
and both hlghlf azottzed sabstaaces, which he thinks osefhi merely for pro- 
tecting tlie sharp angles of his cuttings from the action of the fire, but which 
act, in reality, as vtH in more completely steelifying bis finished work. We 
liave It in tlie nse. In so many cases, of horn shavings, of horn dust, of 
leather stiaTings, and of other animal, and consequently azotizod, mattciB of 
Tarious kinds, la the use of other vegetable substances (t>eaides that Jost 
mentioned) containbig large propottjous of ^uten, and consequently of 
Dltrogen ; in the use of the ommonlacal salts, to say nothing of the prus- 
■lales, the recognition of the potency and of the great value of which for 
Meel-maklng In bulk, as well as for mei^ bardenlng it superficially, at 
beietofore. Is now becoming general. 

We have a oonspIcDons Instance of the efibct of the presence of this ele- 
ment In a well-koown fkct, that, whilst the dipping of the hot metal Into 
olive-oii iUls, the nse of iMef suet (an aioliied fat) succeeds in giving to the 
Iron a coating of steel. 

It was the presence (but, to him, the nnconsdous one) of this same element 
tliat gave to the celebrated expedient of Ur. Heath its chief potency, in 
Improving the quality of Inferior steel, and not solely to any puriiying or 
alloying action (if any) of his manganese; for latterly Mr. Heath used coal- 
tar, placed In contact with the steel, to rednce his manganese oxide ; and 
this coal-tar is a highly nltrogenized as well as a carbonized compound. lu 
■hort. In whatever practice the varions and continual trials of the steel 
srtlaan may r«flnlt. In bJa searcbings after the best hardening agenia (and 
he resorts to the most extraordinary things), that practice will be found 
invariably, when muxeaaM, to Involve the employment of some material In 
which nitrogen Is on essential dement. 

A review of the above taeta and phmomena is provoklngly suggestive that 
the existing theory of the composition of ateel Is a wrong one. And the first 
■Qspidon is that this nitrogen element does actually enter into and exist hi 
that compound; and that not to errora in analysis, but to mlsconcepliona 
when nltrt^n was found in steel, or to the Influence of preconceived 
notions, are to be atcibnted the fact of this element exercising any kind of 
agency In steel-maUng, having hitherto been overlooked; or that its pres- 
enoe, when ibund, has either been disputed, or attempted to be accounted 
for on otber gronnds than that of chemical combination. 



;.. Google 



S20 ANNnA.L oi> eciemiFic dibcotebt. 

The atteudOQ of the dtemlcal world wai flrst promlnenttr e«Ued to the 
tact of the exlslencG of nitrogen in Iron and Bteel by Frot^sor Scbafb&atl, a 
translation of wboae paper app«ara In the PldlotrpkUal Magmm for 1840. 
Noir, abont this period there had arlaen some Of those new methods in 
analysis for flnding the qnanlitr of nitrogen, that, added to subsequent dig- 
covraies In the same direction, bsve given so bappf an Impalae to anaJytical 
cbemlstry. The method of Damis — of Sohafhiintl himself— of Will and 
Wanentrap, and of laaalgne, were about thl« time brooght into notice : and 
ScbafliBiitl, withoat appearing to have in his mind any Uieory as to the part 
played by nitrogen on the composition of steel as distlngnlshed fh>m iron, 
bnt knowing that nitrogen was ever present In the manafkctcre of inra, 
would appear to have Cried his hand at Its analytical detection. His resnlta 
are given with a broadness and an absence of speciHc details that snggestcd 
a repetition of them by the next Investigator, Professor K. Harchand, whom 
essay will be fonad in the Ckemcal Ganttt (Or IS'iO; the latter chemist apply- 
ing, with considerable Ineeonlty, the resonrcea of a still more advanced 
chemistry In reftitatloD of some of the resolts of the former. To give a still 
greater zest to the Investigations, It had JQSt been discovered by Wohler that 
those beaallfU copper-colored cnWc ctyatals, ftinnd In the Blaga of the blast- 
fomaces, which we had been accostomed to call titanium, were none other 
than a mixture of a cyanide and of a nltmet of that metal— » fact so^eat- 
tve enongh that In boa too there might, not improbably, be discovered 
some analogous combinatloas with nitrogen. Schafhiintl gives as his 
rosnlta that malleable csst-iron contains O'SSS of nitrogen, dose^rained 
cast-fron 0-927, coarse-grained cast-iron 0'T40, white plg-lron 1-300, and in 
Belnhaner's razors 0'S3S of nitrogen. Marchand asserts that these propor- 
tions ara too high, bat admit* the ^variable presence of nilr(«eo in ca*t- 
Iron, and Its equally Invariable absence In malleatile iron. Bpeakiag of that 
method under which the existence of the nitrogen Is proved by the ftnrna- 
tlon of FruBsian blue, be says that " with steel powder (as compared with 
cast-iron) [t was still more striking, and with soft Iron It was never appar- 
ent." Bat It Is to tie observed that It Is with cast-Iron chiefly, and not with 
steel, that Marchand operated ; still he detects in this cast-iron the invailable 
presence of nitrogen, and in pure iron Its Invarlalde absence. Ndther of 
tbese chemists speculated as to the meaning or the effect of the presence of 
the nitrogen In elwl; wherever, in the exercise of Cbeir manipulatory skill, it 
Is found, the UiA Is left without comment or conalderMioo. Had Ute com- 
parisons been made with pore steel, as with pure iron, there can be no doabt 
that Harchand would have recognized (Lose marked disllDCtlons which It Is 
thoobject of the writer to point on t. 

"Saw, suspecting less from encb evidences or suggestions of the«e thaa 
fVom the facts to be observed on conversion (such as that of the BlDgular 
inHoeuce of cyanogen compounds), the substantial and invariable existence 
of nitrogen in steel, the writer proceeded to arrive at that point as follows; 
The best malleable iron OQ the one hand, and lij way of comparison with this, 
the same kind of htm ibily converted by the asaat process, were takoi on 
trial; the steel was dissolved in very dilute and puro hydrochloric add; and 
afler many trials. It was tbnnd best to place the bar of steel or Iron In single 
Tottaicanvngement with platimim,BDdtoefl^t the solution in the cold with 
the Dsual precaution of expelling air fhnn the water employed. In thli 
way, slowly, the steel was dissolved, and the carbonaceous floccuteut matter 
that was left, collected, carefully dried, and analyzed. The Iron was treated 
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In the some mBnner, uid the oompaistiTel/ Toy Bmall ptoportlOQ of carbon- 
amoaB midQe given by It aln> eianiliied. Anil thme were compared with 
the resldae also obtained ftom cast-iron. If the add bo eciong, and heat be 
Died, and the voltaic anaBmement be not nted, the reBUlU are very dJlTurcnc. 
Gaieoiia nitrogen, in ytrj mhiale qoaaUtj, la given off alung wltli the hf- 
dn^ien, Bome marlale of ammonia ii fonned in the aolntloo, and but lltde 
nitrogen left In the icsidoe. 

Effacdng thecombuBtionofeacbof tlieBere«)dn«sby sidof the sod n lime 
proceas, In tbe osnal manner, the following reanlla weie obtained : — 1. The 
lesldne of the malleable Iroit contained no nitrogen wbatever. 2. That from 
tbe cut-iitin alwairs showed the pieMDce of nicnigen, but in very minate 
«nd Invarlabte qnantlties; an aTsrage of results would seem to coallrm the 
•nalTBii of Harchand. 3. In the iteel lealdoe there wu invariably detected 
a considerable quantity of nitrogen. 

The analysis of this carbonaceons resldne gave — C^ 0'63, K=0'34; im- 
pnritiei, 0'13 = 100. The direct analyeia of thin lample of steel, using the 
loda lime process, gave, in 100 parta of steel, C^ 0'68, S~ 0*19; that la, 
tllM any 100 paita of steel omtalned altont onc-fiflb per cent, of nitrogen 
associated with ahont three tlmei its vreij^t of carbon. Tbe proportion of 
nltiogen In tbe reBldne was greater than in tbe steel Itself — a result proved 
^terwardi to be doe to the absorption of nitrogen or formation of ammonia 
In the act of drying tbe residoe. The direct analysis of the sample of Iron 
gaveno nitrogen whatever — that of the cast-iron only a trace. Thif steel 
contains, tbwefore, about one-tlfth per cent, of nitrogen, and by other trials 
fpCuS steel always gives abont tbls quantity, bnt infbrior steel mnch less. It 
is obvious that the rcsidne is an aiotized carbon, oat of which fact arise* 
Mme important considerations. Bnt confining these, for the present, to the 
cases of tbe malleable iron and the tle^. It would appear that the difference 
In cbelnical composition between these two Is not lees remarkable than the 
diflbrence between their respective phydcal ]»t>perties ; bnt in what precise 
manner these two elements produce these difltoencea, or the form ht which 
tbey exist together in the steel, we can only as yet conjecture theoieljcaily. 

When malleable iron Is placed in a cradble along with some of this aio- 
Hied carbon, the intractability as to nislon of tbe metal is soon overcome, 
and It melts at a irtilte beat, and caat«teel is the product. 

When there is prepared a mined precipitate of oxide of iron and of oxldo 
of manganese, and (bis is reduced to the metallic state by passing over it, at 
a high temperature, hydrogen gas — that Is, in the osoal manner, made Into 
apongy iron, pins manganese; this, placed In a covered cntcible, readily 
melts, and gives an exceedingly hard alloy, bat one that does not, possess all 
the properties of real steel. 

Bat when with spongy iron Itself there is mixed some ferrocyanlde of man- 
ganese, and then it Is exposed to a full heat in a covered cracible, then the 
button that fs prodnced has all the properties of steel. 

The same fbllows on substituting fenocy a nlde of Iron, or any of the adiy- 
droDS alkaline fbrrocyanldes. 

The addition In tbe hot and dosed crudble of bltartmte of potash to the 
pure Iron doee not give steel ; bnt tlie additian of tbe double salt of tartrate 
of potash and ammonia (which Is a kind of fmproviaed mode of making 
cyanogen), gives a button of sleeL 

Another series of instractlve fkcts, in proof and in iUnstration of these 
19* 



;.. Google 



223 AXNUAI. Of fiCIBMTIFIO DISCOTEBT. 

Tcictloiu, Is obt^ned tbrongb tbe OMof tbe-roltalc batSerj — ta heat tba 
iron whilst It Is exposed to tlio acCioD of the Umotpbera of certain gueona 
or Tolatils matten. 

Let tbe maUeable Iron, upon which to operate for coQTenion, or proof <tf 
noD-conTersion, be drawn into rod! of abont ons-ftnuth of an inch In dbune- 
ter (at each end), tmt drewn oat Itetwerai IheM — that Is, In the middle, into 
a th[a wire tapering gradnallf towards the thin ends, fix mch a rod in the 
centre of a, glass tabe or globe, bo shaped and contrlred that gweoos inat- 
tera can he passed Into and through It ; connect the obtmdlng tlii<^ ends of 
the rode with tbe opposite poles of a TOltalc battery — powerfnl enongh in 
lis action to raise the thinner portion of the rod to a led or wUte heataif 
HbUum, whilst the thicker ends nerer become so hot as to interfbra with the 
means nsed to keep them in their position. Fill tlie tnl>e snccesaivelj with 
the following gasee, and watch the reaoita : 

GaseooB cyanogen, after a few honra, glres rise to the formation of steel 
In those portions of the rod that hare been flilly heued, and this Is accom- 
panted by a deposition of carbon npon the face of the metal. 

Gaseoos ammonia per le does not give steal, bnt prodnces a caiions disin- 
tegration of the face of the hottest portion of the lT>d. 

Oleflant gas ptr M does not give steel, but gives a deposition of carbon on 
the hotter portions of the wire. Bnt oleflast gas stlxed with ammonia or 
with nitrogen, does glre steel, and so on. 

Bat wltboat ftirther multiplying examples (and this mode of experiment- 
ing admits of a great varletj), and withont attempting at this time to Inqnira 
Into some of the complicated phenomena they present, one result la erer 
apparent, namelj, the Inrariable cooperation of both nitrogui and carbon 
wbereiBT tbe rcenlt Is the production of iteeL 

The conclugioos that, to the writer, appear to be warranted by the pr«- 
Tiooa evidencee, are: 

That the snbstances whose application to pnre iron convert it into steel, 
alt contain nttrogm and carbon, or nitrogen has aocess to the Iron during 
the operation. 

That carbon alme, added or applied to pnre Iron, does not convert it into 
■teel. 

That niln^en alone, so added or applied, does not produce steel; but that — 

It Is essential that both nitrogen and cartKin should be present, and that 
no case can be adduced of oonversiou in which both these elements ai« not 
present and in contact with the Iron. 

That nitrogen as well as carbon exlsta sabstantiallT In steel aAer Its eon- 
version; and such presence Is the real cause of the distinctively physical 
properties of steel and of iron. In which latter these elements do not exist. 

That piesnmptlvely, but not demonstratively, tbe fbnn of combination Is 
not that of cyanogen (though that compound plays an important part in 
conversion), hot Is that of a triple alloy of iron, carbon, and nitrogen. 

Bat that experimental research is yet required to determine the relatlva 
proportion of elements when their union gives pure steel. 

What in the chemical history of nitrogen is there that is Incompatible 
wltti its substantial existence in steel — In some form analogons to other 
combinations we know it to assome under similar conditions with other 
metals 7 Is it under a temperatiue u high as that needed to melt steel that 
It combines with carbon to form ^ftiu^&a, and then with potassium to 
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fbnn CTsnlde of potoMiimi, and nndar tUi combination It b pennanent so 
long u kept ODE of contact yrlOt decomposing agents, as with oxygen and 
the elements of wsler, etc. 

In the presence of oar atmosphere, with ItK offlneiice In nitrogen, why 
•hould we ever ascribe to tbst element some merelj negative attributes, or 
pTopcrlies serrlDg only to control or modify the more rlfld action of Bome 
other element? Why dwell only on Its orotic action, or on its assnmed mere 
inodii^ng action amonf; the pbenomeon of animal or of Tef^table lifb 7 An 
element eitlstlng eTeryvbere, tonchlnj; ererythlng;, penetrating, permeating, 
jmd by dKroslon InienolngllBg Itself wltb every gaseous body It comea in 
conta<;t with, m^ht be supposed a priori to exerdse other fonctions (and 
many) bcflldaa the merely negatln ones nanally assigned to it. And, among 
other apecolatloiu that natnrally arise ont of these qoesttons, is It quite im- 
possible that ih« play pf colon peculiar to heated neel, the asmmpcion, for 
example, of the pure hlae and the purple, may not, in reality, be dne to 
Mme phase of development of some of the forma of ferrocyanlde of Iron 7 

We possess anotber evidence of the nse-of nitrogen, fh>m another and 
nnexpecied qnarter. It Is on record, aa a practice of the Indian " Wootz " 
■teel-makei) that, along with bis Iron or tmpertbct sleel in bis melting cruci- 
ble, he places, as his carhon-givlitg material, tbe wood of the Qmia auri- 
eulala, and coven the whole earth with the leaves of the CbwDfEofau latn-ifoUa, 
both TCj^table prodnctiona, rich In aiotlzed matters. These, placed in hii 
closed cmclble, will give an aiotlzed carbon In contact with the metal. And 
what may have been the origin of this far-back practice of the East — this, 
to Hi, apparently empirical handicraft of Mme Indian anIHcer? Has It 
originally been die lotion of some mere accident, or of some Induction or 
deduction — oris It a relic of some state of dvlUzation and of science supe- 
Hor to those of the West? The Sheffield artisan seeks, even np to the 
IHMent day, that which the Indian artificer had ftnmd ont ages ago. 

Bnt howsoever all tbls may be, whether the nitrogen eitUt as an eesenUal 
consUtoent In steel, orltsolflce be one of agency only, the practical appllca- 
ttoaa for maDoflKtnrlng purposes that flow ont of tho above collection of 
Acts, ore in no way affected by the teaabiUtj or the contrary of any theory 
of combination. The t*ct of tho Important part, In the conversion of Iron 
Into steel, that is played by nitn^en and carbon conjoined, and partlcnlarly, 
when In the form of cyanogen compounds, is Incontesdble, howsoever may 
be explained their mode of action. 

It la the experience of the writer. Id his examinations of iron that is de- 
SdBDt In malleability, that this defldeDcy la dne as well, and even more 
ftsqamtly, to the presence in lo^ iron of unreduced oxide disseminated 
ttaroaghont the mass, as to the presence and action of sulphur, phosphorus, 
Slid other matters to which this deficiency Is most generally attributed. This 
tact seems also to have attracted the attention of Mr. Bessemer, who allndes 
to It lu one of his tecent spedflcMlonB. Now, the reducing action In metol- 
inrglc operations of alkaline cyanogen compounda Is well known, and hence 
I* suggested the possibility of employing them as well Co remove fVom 
Impure Iron the sulphur, phosphorus, and sQIclum, as to effM the complete 
re^ctkm to the metallic state of any oxide of Iron disseminated through 
file ores. But these alkaline cyanogen compoimds, (brrocyanlde of potas- 
sium for example, when added to molten, bnpnre Iron, whilst exerdslng 
•xtraordlnary purifying effects, leave the metal Anally In the condition of 
fteeL Here, then. Is anothw problem, how to take advantage of these 
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peculiar luicliong, In order to produce, ad lihitum, either steel or roslloabte 
Iron ; <n oUiur words, how beat, kfter ateel is piodaced, to effect its recon- 
version into Iron. 

It ii Impossible, within the limits of this paper, rally to dlacosa tbese 
rcarllODS, or even aoch, for eitunpie, u those between that wlinirxblc con- 
vening af;«nt, tbe fBirocytDlde of iiiwig*n«se and Inm, or those between 
iron contaialoK a large quantity of caibon, when snefa iron Is eonverted Into 
steel, on the application to It of moriMe of sanionia. 

Tbe value of combinations of cartran aad nitrogen In iteel-makiog being 
arknowtedc«d, then, of all sneh oambiDathHU or of elements containing 
these. It is undonbtedly to the use of the eyano^;en compounds that we 
Bhonld regort for all mannfactoiliiK purposes ; and the time Mema not very 
fur distant when these componnds will become some of the most readily 
obtained and cheapest of chemically -mannfactuied prodncts. 

The operations of the Maat-fomsce suggest methods fbr the production of 
those compounds that are of the highest practical value. There are at play 
here all the elements ftn- the prodacdoa of cjanogon of certain cyanides, 
and thence of other compounds, and tfee requisite conditions can be super, 
added for securing tbese for coramarcial purposes. That cyanogen was 
Ibnned in curtain lonea of the i^nuoe, was proved by Bansen and riayfoir. 
I>r. Clark, of Aberdeui, mBny yaaa ago, esamloed a ssllne product that 
WIS. found to ooze out of (he tnyere-hotes of a btast-f\iroace in Scotland, 
and discovered it to be cyanide of potaselom- la several places on tbe Con- 
tinent, as at Hariazoll, in Styrla, tor example, we are told by Gmelin, that 
fliis prodact Is so abundant as to be sold, commercially, for ^vaidc gUdiog 
purposes. It is, of course, the prodact of cyanogen, when comblnol wiib 
tbe accumulated proportion of potash contained in the flux lime-stone. i)ut 
why not specially add tbe alkaline element, and combine <a tbe furnace 
simnKaneonely the peculiar redtidng and converting addons of these com- 
pounds with their special nuuiafaeture for other and equally valuable indus- 
trial i4)pUcatians of them that are springing up ? And this is nndoubtediy 
one of the most Important of tbe directions that the iron manofacture of 
this country will In flitnni be foond to take. 

FKEPAKATIOB OF FEBRITH BED0CrUU. 

Hr. Zaogerle recommends Igniting- a mlxtiu« of five parts proloxalMe of 
Iron with six parts anhydrons ferrocyanlda of potassium and one and Ihtee- 
qnarter parts anbydroos carbonate of potash. The Ignition Is maintained 
ontll tbe evolution of gas ttom the melted mass ceases. This, when cold, is 
thoroughly washed with pure water, and the reeldoe dried. Tbe prodnct 
appears as a darh-gray powder, consisting of metallic iron, so flu^ divided 
that, when touched with a Ughtad match, the whole nuss bum* gndnally. 

HETF UGItT OB ^BB BBSSBKEB FBOCB98. 

Since the public experiments, with the so-called Beesemer's proceaa, on 
leflnlng iron and pivdncliig sted, moat practical iron maimfiACIiiters have 
believed thai nothii^ of »y vaine could conke of it. All (greed that the 
prodact was not malleable iron — that it was red-short, and had no weld. 
The discovery, therefore, has taken the character of an Interesting phenotne> 
non, having little <»' no commercial valne. It tnlght have been rqcarded. 
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poAapf, u tbe genn from which «>me itaHj iQccesaflil proceaa wm yet to 
#prii]g, to nrolntlonlEe at once ihe Iron insani^ctaTe oT tbe world. It hu 
baeD, however, all along sunpected by maDj thinking men, that the Inherent 
impniitlM of ihe ores i^Mrated apon. and of the fuel, were the cause of the 
want of snccees, wblcb the philoBophlcal and simple nature of the new pro- 
ceaa so fnlty promised. That the sh'-bollliig eaectnnllr decarbonized the 
Iron, and that to any reqnjied degree, was clearly established; and, according 
to oU oar knowledge of the con^tltntloa of Iron, the prodnct therefore shoold 
have been a malleable bloom, or at least, a stee! In^t. If tbe product was 
neither of theee, what was it? Calling It reQned Iron, did not answer the 
qaestlon j for, beyond tbe commercial application of that term, iteel itself Is 
merely iron in a certain stage of reQaemeat. 

While public attentioti was eabaldii^ In Europe and the noltsd 3tal«a, and 
Mr. Bessemer was being left to disappointment, a Swedish Iron-master, who 
bod examined the process, ordered the requisite apporatos to be sent to hia 
works at Eilsken, and, after conslder^le delay In experimenting, has, within 
a recent period, succeeded In establishing the manufacture of good steel, on 
a pracUcal scale, by the Bessemer process; and, !□ short, devotes his whole 
establishment to this one procees. This steel has been made Into engineen' 
tools, boiler-plates, and cutlery; and the Improvement most now be regarded 
M an accomplished commercUl fact, which can no longer admit of question 
of theoretical gronnds. 

Vz, Gorausson, the Swedish Iron-master in qoeetion, states that he has 
carried oat Bessemer's Invention to the fullest extent, vlthont ever having 
bad recourse to any one of the numerous plans which have been patented 
by othera, under the idea of Improving the original simple process. The 
converting vessel is erected near the tap-hole of the blast-ftunace, so that 
about one ton of fluid pig-Iron can be run Into tbe appomtus at a time. 
The pressure of the blast is from seven to eight pounds to the square Inch ; 
and when continued for six or seven minutes, the whole charge Is converted 
Into steel. The fluid steel is discharged Into a loam-lined ladle, where It is 
well Bttrred, aud considerable carbonic oxide disengaged aitd Inflamed. 
After a short Interval of repose, wbldi Is probably necessary for the steel to 
condense finm the aerated condition in which It leaves the converting vessel, 
it Is ran off from the bottom of the ladle, in a vertical stream, into the ingot 
moulds. 

The whole time occupied, ftom the moment the floid pig-iron leaves the ftir- 
Doce until it is cost Into the mould, does not exceed twelve minutes. The loss 
in weight, including the Imporlties thrown off, does not eieeod llneen per 
cent., wbiicU Is only about one-half the waste Incatred In the mann&ctnie of 
bar-iron by the old system in Sweden. By this improvement Ur. Gonnsson 
ttate«, la a letter to the London Enginter, that more than one thousand tons 
annnallf of cast^teel can be made with tbe some qnantlty of fOel as is now 
teqait«d for makljig fire bnndred tons of bai^lron. He says : " Bo com- 
pletely have we accomplished the object, that we now make several tons of 
large Ingots of cast-steel. In sncceaslon, witboat a single mishap or fUlnre of 
any kind. Tbe steel can be made either hard, medium, or soft, at pleasure. 
It draws under tbe hammer perlbctly soimd and free fhim cracks or bolts of 
any kind, and has tbe property of welding In a moat remwkable degree." 
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The following abstract of a cominanicatlon, presented to the American 
Acodemy by Ur. A. A. Hayes, on the above sul^Ject, embraces muny poinis 
of interest. 

It is well known that Mi. Bessemer has based his ImproTements on the 
stanling noielty of maklQ^ crude iron neariy piue, withoot the aid of fire, 
ftrom carbonaceous matter. In conBidering the ordinary mode of reflnin^ 
crude iron, the Sna] operalians being perfonned On cmde pig, or on partiully 
refined pig-^ron, we hare, as one of the conditions of enccesa, the application 
(tf an Intenae heat, and die presence of more or less atmospheric oxygen, neo 
Msary to maintain the required degree of floldl^ lu the nutsa of iron, and to 
bom out the carbon and other Impnrities present. As the iron loses its car- 
bon and other eztraneons sabatBaces, It becomes less nuible, and the work- 
man, Btirrlng the mass as It begios to lose its fluidity, gathere into rough 
masses the aggreitsted panicles, which are always spherical in general 
form. From the masses, wliich are very poraua and Queqaal, a bar of 
regolar fotiH is obtained by the usual means of pressing, or hammering and 

" There is In tlilg process itilctly a segregation of particles of pure Iron 
from (he crude mass, which, under the agitation of stirring, unite tji form 
rounded aggregations; and the beat of the furnace being Increased, [ha 
wpara^n of pare iron conUnnes, until the melted Impuritiee alone remain. 
The change of crude to pure Iron is accompanied by the produciim in part of 
tbe Impnrltlea which remain; they are not educts. Aside trom the loss of 
carbon in the form of carbonic oxide, the phosphorus and soiphor, — which 
my experiments have proTod ate always nulled to the metallic bases of tho 
earths or alkalis, — with these bases, bum into oxidized products ; while the 
liUdam and a portion of tbe Iron, also oxidized, form the moiled slag, or 
cinder, as an additional foreign matter. To the loss of Imparities we most 
also add the weight of iron bamed in fijrming secondary prodncts ; so tbat, 
if the operations were performed on crude Iron containing ninety-two per 
oent.(tf pore iron no more than eighty-two per cent, of malleable iron will bo 
obtained. By the method of Bessemer, crude iron in a melted state Is 
exposed, in a neariy cloaed receptacle to Jets of air forced into and under the 
fluid ; and It is alleged that such an excess of heat is produced in tbe process, 
'that the metal oonttnnea to boil eren after the tdoat has ceased.' The 
direct statement Is made, that 'air, dividing into globules, and difTasinK 
itMlf aracoig the particles of fluid iron, and thus coming In contact at 
naraerous points with the carbon contained In the crude Iron, and producing 
thereby a vivid combustion,' and the same action is implied in othfr ports 
of Ur. UceseiDer'e patent-sped flcalioii- 

" Now, It is well known to chemists, that the combostlon of tbe carbon of 
crude Iron cannot lake place under the amdilinni. This carban exists In grsiy 
iron in the allotropic state of graphite, and Is not corabustiUe oven alone, 
when exposed highly heated to a current of atmospheric air. We bom it In 
the laboratory by the application of oxygen la some condensed state only. 
The proper cbomieal explanation of this point ia a very simple one. Iron, 
which is a highly combustible body at ordlnaiy temperatures, bas Its attrac- 
tion for oxygen enormously Increased by the heat of fluidity, and In combin- 
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tug irlth this element, the hent dlwngiieed la ample fbl ouTTln^ the tmn- 
peratnre of the muB etHl higher. A portion of oxide of Iron being ftnrned, 
the mechanic motion Imparted by thej«u of air fhTora the eoniact of the 
oxide with the carbon, which that Immt mA At condtiued oxi/gai of the oxidt 
of iron. The prodncta or thla combnation, arising from the mhigllng of 
oxide of Iron and graphitic carbon uid pore graphite, u« tiro, — pnre Iron, 
and carbonic oxide ; the fbrtaer uniting with the maes, the latter escaping 
aa gas, and burning In the atmosphere, or eren with any oxide of Iron It 
meets with In the masg. A momeot'g consMomtlon of the operation showa 
that the combustion of the iron at the first sta^ leodl to the separation of 
the carbon as carbonic oxide, and a rednctlon of the oxide formed to poro 
Iron, Siilolmn, phosphonis, cyanogen, and salphnr, tlie liases of the alka- 
line earths, and Interposed slags, am oxidized, and removed as fOslble com- 
poanda ki the same way, nUIe Atptrrt tron ohbuhj tha crytlaUiitd ilatt. The 
combostlon of the iron mises the tempentnre of the acting bodice dr aboro 
the initial point, while the rednctlon of the oxide of Iron formed diminishes 
In a corresponding degree this temperature. Were the conditions of the 
teperimenC snch that the oxide formed trora the Iron burned waa equivalent 
to converting the carbon Into carbonic oxide only, at the moment the oxide 
of Iron became pnre iron, then no Increase of (emperaCure would be noted, 
and the cooUng Infloencee of the 8<in«aMbig medlnm would anA the acting 
bodies below the inlUal temperature. Bence, it la essential that mora than 
an equivalent of Iron should be burned, and a loss of this snbMance mnat 
take place, so that the operation of purification by the new process Is carried 
on by Rubstltnting iron us fuel for carbon consumed in the ordinary process. 
Aasaming six pounds of carbon to exist In a tample of cmda Iron containin g 
njnetj-two pounds of pore iron In one hundred pounds, then laeniif-aght 
poundi of iron must be burned to oxide, and the six pounds of carbon will 
exactly reproduce the twenty-eight ponnds of Iron, leaving ninety-fbur 
ports of Iron deprived of carlmn. Bnt the prsctkaJ retolt diffen fh>n this 
Btatement, Inasmuch as a positive loss of M least ten pounds of iron occon ; 
and in explaining the Incteated elevation of temperature, we neglect ibat 
portion of the Iron which, having been burned and again reduced, adds to 
tlie mass, and itiep In view the effect of the combustion of ten pounds of 
iron lost to the operation at the high tempenttmv attained. Accurately, 
•ome addition to the temperature is made by the combnatfOQ of olhor bodiex 
.present be8tde« carbonic oxide, but there arq also sonrcea of expenditure ; 
leaving as usefU effect the amount of heat generated by ten pounds of Iron 
btirned, tiwm every one hnndted pounds of melted Iron taken. 

"I believe this combustion, going on momsntarily with the reduction of 
the oxide, is sufficient to affotd Ibe excess of heat required to maintain the 
tempenttnre of the mass of iron above the Initial lemperaturs for the short 
dine of thirty or forty mlnntea, during which the oonveision takes place in a 
nearly closed vessel. 

" The other point in this connectkm Is the condition of the pore tron at 
tKe moment of its conversion. Aa this is the moat important to a correct 
conception of the practical IieaTfng of the method, it was deemed necessary 
to describe briefly the ordinary mode of puddling Iron, and refsreoce Is now 
made to that part where It is stated, that, as the Iron becomes pnre, it la leas 
fusible. 

"In ordinary, this less fusible part is 'gathered,' and fbrms 'pnddle- 
bells; ' If not thus removed, and time sufficient were allowed, tlie whole 
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chargjD would become coaMUd&t«d, and could not be removed. In the new 

method the Jots of air agitate or 'boil' the fluid lion, uid yet tbia solidifies' 
tloQ doea not proceed, and it has been aisnined that the acting temperatare 
is BO higb tliat ttie pan Iron t>ecomea fluid. Ko evidence baa been pre- 
■ented lo instaln this asBumptlon, and It liaa been shown above, that thei« 
is no source of heat praaent adequate to cause such Buldltr- Alt the sped- 
mens of a suite QluBtnting ttie mamifacttire, prepared mtder tlie eye of Mr. 
BeeBemsr, show that lach heat of fluidity is unDeceasary. 

" These specimens piore tliat the molten nuus of pure Iron is not a SqtM 
iron, but a semi-auid, composed of cryatala of pure iron, which, in accord- 
ance with the laws of crystaliiiation, have withdrawn trom the flnid, merely 
wet by the fluid iron present, and rendered pnltaceous by the carbonic oxide 
gas entanKlod. Tbia physical condition of the Iron la represented by parti- 
clea of hail mixed with a small proportloa of water, or more exactly by the 
mlxtnra of crystals of aagai and concentrated eymp, u It Is flUed Into the 
ttmm ; anch a mass will flow and t^e sharp impressions in the moulds, 
while its texture, on cooling, ia b%hly ctrsudllce aod poroos. Altboogh the 
Iron in tbia state is as pure, chemically, as any bar-iron, ita mechanical Mate 
does not Bsalmilate it to maUaable Iron, and the IngotB isrely present the 
compactneaa of caat-lron of the coarser qualitiea. A careful examination 
of the Rpedmens auggesla the conclusion, that tnuch of the character of 
flnidi^ is also due to the presence of the engaged carbonic oxide, which, 
like any gas disengaging from a dough-like seml-aolid, caosea it to flow. 

"This mechanical constitution of the pure iron removes the dilflcnltr 
which every lion-ioaster mnat bare conceived to exist in the deeciiplions of 
the new method heretofore published, and it will be seen that the eS^ls pro- 
duced in the old and new process are strikingly Bimilar; while the fael In 
the one cose is iron, in the other the ordinary coke or coal. In removing 
the lion fW)m llie IWnace, the puddler depeoda on fonoliig a rude porooB 
a^regate, while lUr. Bessemer, by a reflned mechanical agitation, eonverta 
the whole Into a eemt-Bolld, cryetBllliie mass, fall of gas-bubbles, which flowt 
ttOTa an inverted vessel, and takes the form of the moulds." 

OM THE COMPOSITION AND PBEPAKATION OF BRONZE POWDERS. 

Er. Sonlg has made some expeilmenta, with the view of ascertaining the 
mode of preparing bronze powder, which Is geoenlly kept secret. The 
specimens he examined were those known commerdajly as — 

1. Palo yellow. 2. Tellow. 3. Beddish-yellow. 4. Orange. 5. Copper- 
red. 6. Tiolet. 7. Green. 8. White. 

The bronze powderi, 1, 2, 3, 4, 6, and 7, were found to consist of copper 
and line, with traces of iron. 3, 4, ti, and 7, contained a small amount of 
oxidized copper, the surface of the particles behig covered with auboxidu of 
copper. This is shown by the action of acids; for when the powder was 
covered with dilate sulphuric or hydrochloric add, the color immediately 
disi^tpeais, owing to the solution of the thin layer of suboxide, and (he 
proper color of the alloy appears. The amount of oxygen could not be 
estinuited In any of these hronzea, but it did not amoant to one Ibousandlh. 
The bronze powder called white, contains zinc and tin. The bronzes 3 — 7 
were also fonnd to contain a minote quuitity of fat, which, on diaaolving 
the powder in dilute add, separated upon the sorfbce of the liquid in the 
form of a thin film. 



;.. Google 



CBEMICAI. BCIBNCE. S29 

Tha qaantit&tlve aiwlTBis of tbe alloyB g"* ^^ ft^owbtg per-eentage 
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Theie nanlH show thM broiuet of tfae ukmi different cokin poaseag neaiiy 
.the Biune compositioii. The BCtion of add ahowa likewise that Ibeir color li 
owing to dlEforent degroea of oxidatioii. It appean therefore probable, that 
in tbe pieparatlon of bronie powder, a certain allof is nsed for all, and that 
the colon are piodaosd hj heatinj^ to different temperotnieB. This Hr. 
Kiinlg foond to be the case. In his experiments witb tbe abore-nained 
powdeia, No. 1, when heated, pieseoted aucceaelvel^ all the priamatlc colon, 
and acquired a fine dark violet. Uoat of the other bronzea presented the 
ume character, and when tbe beat was nuintained, laatl; became blacli, 
trom complete oxidation. 

Hr. Kunlg Is of opinion that the fht in theae bronze powdcn originates 
ftom tbe nae of tat in their preparation, for the purpose of insuring uniform 
temperatoree. Tallow or fat oils would Dot nnawer for this purpose, since 
thej wonld, in course of time, canae an oxidation of the copper. Wax, sod 
eepeciallr parafflne, appear better adapted for this purpose. He states that 
0.5 per cent, of either substance, mixed witb the bronze powder in a shallow 
pui, is Buffldent. 

TUe mechaidcal subdlTlsiou of the alloy ia aflbct«d by tolling and bam- 
merlQg, at in the prepaiation of goldleaf, and tlien gTinding the leaTes of 
metal, with water, between alone*. 

Hr. Sonlg hai endeavored to prepare theae Itroaies ia the wet way, by 
ledudng (be metal; but has not succeeded in obtaining any aatli&ctory 
reaults. The only subalance of this kind which he was able to prepare in 
the wet irsy, is tbat called " iron Uadi," wlilch la used for coating gypsum 
flgnies, tn order to give an appeuance similar to gray cast-iron. This conslata 
(tf Ttty fliMly divided antimony predpUated ftom lolniion by means of linc. 

OK TWO KEW HETALS JH SWEDISH MAGKBHC IKON OEE. 
Frofessor Cllgren, in a recent communication to liebig's Annaleo, stales 
tbat he believes be bas detected in a magnetic lion ore from near Asker- 
■nnd, Sweden, two metals — one of an electro-negative, and the otlier of an 
eloctro-poaltivB nature — both possessing propertlea which Jnetiiy the assump. 
tion tliat they have not liitherto been knovn. The ore in quecllon, when 
added to good ores in ameltlng, ia aald to cause a liigb degne of deterioration 
la the iron obtained. 
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The electTo-negmtlre metal ha* the ftdlowtDs propertlw : — It li thrown 
down, with a brown color, by Bolphnretced hydrogen fh)m an acid miIiUIoq, 
and the precipitate Is solable with a hrown color in ennnonia and HilphaTet of 
ammonium. lu solution In nltro-muTiatic add, when slowly eraporalod, 
deposits B solid body of a brownlsh-yellow color. Before the blowpipe, this 
glTce colorlees )^obalea, with salt of phoephonis, and l^imlshos no metal with 
■odn upon charcoBl. 

The propenies of the electro^tosltlTC metal aie as fbllow : From a boId- 
tion of Iron, mixed with a snaicieot qoantl^ of acetate of soda, it Is thrown 
down by a salphuretted hydrogen, ti^ether with iron and a small amount of 
line which i« contained in the ore. After the precipitate has been partially 
dried upon the Alter, Iron and line may be removed by dilute moriatic acid, 
and aTlerwarda oltric add. The residue, calcined with access of air, and 
afterwards tasei with carbonate of soda, yields a grayish-yellow substance, 
which, when csldned In hydroi^^ gas, fnmishea a black powder, which 
bums in (he air to a graylsb-ydlow body. The black powder obtained by 
ndoctioD with hydiogeD ga<, Is ditsotred wtih extreme dlfllcalty by nitric 
sold, but more leadly nilro-mnriatle add ; in this solntion *1^h H<» form a 
yellowlsh-tnown, floiMnilait pteciirilate — ferrocyanldeof potasslnmablaeor 
green one. Befbre the tdowplpe. It gives a ookiilesa (globule, with salt of 
phospboms ; this becomes opsleacent In Uie Inner flame, and when a lai^ 
qnanttty Is present, gray. It Is not In the least MImcted by the magnet. 

IODINE IN ATHOSPBEBIC WATEB8. 

H. Hatcbant, in the Comptta Bendus, No. 17, 1858, publishes the details of 

a great number of analyses, which seem to prove beyond a doubt thnt 

Iodine and bromine (traces) " are constantly and oottnally present In atmos- 



The following paper, by M. U. Hear) and Hnmbert, is coined from the 
Onapla Bendaii 

The mineral water, or the reddoe ftom Its evaporadon, more or less con- 
centrated, is treated with an acid solntioD of nitnue of silver. The pre- 
cipitate which Cakes place oui^hl to contain, In the state of silver salts, all 
the chlorine, bromine, and iodine which was In the water. The predpitate 
Js washed and caretUly dried, and In this state it Is mixed Intimately vltii a 
■mall quantl^ of cyanide of silver, tlien Intnidaeed Into a tube, at one of 
the extremities of which it Is Sxed lietween two small plngt of wCdding or 
flax. A cnnsnt of chlorine gas, {lerfoctty dry, la made to pass oret the 
mtxCnie, whilst the corresponding part of the tniM is gently heated. The 
Iodine, bromine, and cyanogen are displaoed, and, coBibining together, con- 
dense In the coldest part of the tabs in t«antlfnl white and crystalline rings 
of Iodine and bromide of cyanogen. The tube Is afterwards closed at botb 
Its exctemltles, and reserved fbr testing. 

The iodide and bromide of cyanogen possess physical and diemlcal prop- 
erties which prevent their being confbnnded with other compounds. The 
Iodide sublimes at a temperatnre of 113°, and the bromide at a temperature 
of 58" Fahrenbeit. This differeooe In their volatility permits of their being 
mechanically separated; by plnnglng the tube couUiuJng theae compounds 
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into water of 8S° the bromide alone galiu tbe upper part of the tube, care 
baving been t«keD to keep ft conveniently cool. 

We do nol insist npon the cbemicat composllion of tbeee combinations ; 
hEUfflccanatoBajtbat I(lfleu7 to deunnlnewttheertalDtr their naliire In 
obtaining with them the principal reactlona which ehancteriie iodine and 
tnomine. Proper ctie should be taken In preparing the chlorine ttjr this 
process, that the snbatances slHHild be pare, and, abore all, contain neither 
Iodine, not' bromliie; bealdes this [uecaiitlon, after hkTlng mixed the cyanide 
of Eilrer with the other allver salts, tbe whtrfe shonld be heated fbr some 
time, and If there are no tracea of Iodide or bnnaide of cyanogen, the pro- 
cess is proceeded with in the ordinery way. 

IHFBOVBD METHOD OF FUBIFYING WATEB. 

The following plan of pnriiyini; water has recentlj been patented by 
Henry Medlocb, of England, the specification reading as (bllows : 

1 Bospend, in a tank or reserroir containing the water to be pndSed, by 
means of iron rods passing across It, iron wire, of about one-sixicenth of 
an inch in diameter, looeely packed in bundles or colls, and in the proportion 
of about one pound weight of socb wire to aveiy one hundred gallons of 
water. I allow the water to remain in contact with tbe iron wire ftmn 
twenty-four to forty-eight boon, according to the r^ridity with which the 
precipitotipn of organic matter occasioned by sncb contact takes place, and 
I then pass the water tlirongh any kind of flllering medium now in n^e 
which la capable of retalolng tbe precipitate formed. For tike tlltrattoa of 
water in large balk, 1 have found the ordinary sand-Olter sniBclent. The 
effect of the contact of the water with the solid bodies above deeciibed, 
when tbe water contains nitrogen In any form, is to decompose or oxidize the 
organic matter and Che ammonia contained in the water, whereby a certain 
pBiit of tbe organic multtff and ammoulii Is converted Into nitrous or nitric 
acids, or botb of tbetu, by which the rest of the organic matter is rendered 
Insolnlde. Tiie nitrous and nitric adds flnaliy combine with the iron, or with 
some of the inorganic basea, if any, contained in the water, and the organic 
matter rendered insoluble is pt«cipiCated, together with some part of the 
inorganic matter, if any, contained In the water. 

FILTBATION THKOCGH BAIID. 

Ezperimenta by Hr. H. M. Wttt, at tbe Cbeleea watorwiMfci (England), liara 
proved that by simple flltniti«m of water tbroi^^ sand, sohible salts, as well 
■as suspended matters, are sepaiated. Ontof BS'Sa? of solid residoe dissolved 
and snspoided, MSSn were sepaioted, Inelndlng 1539 of solnUeaalta (I'&XI 
of these chlorid of sodium). From water containing SSdO of solid reBidue, 
3S'7d woe thus separated, 3'4I}4 of which were dissolved salts. Hence mere 
percolation trough (Andy stnun tor long period* may sepantte dbmlved 
saline inxvedlents ftom waters. Mr. Witt applies the thctsto exfriain the 
oecnrranee of ftesli-waler springs on coral Islands, that ebb with tbe tide. 
But here Mr. Darwin's explanation seems most reasonable, — that the fteab 
waters are frtna the r^ns; and that, being detained upon the coral rock, and 
Btthe same time being lighter than the salt water of the ocean, the setting 
III of tbe Udee poshes the fresh waten b^bre them . — j8£Bi»Mn's .Awwiij. 
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FERUAHOAfiATE OF POTASH AS A DEODOBIZBR. 

Dr. Olrwood, In * commnntotlon to the London jMott, Ughlj lecom- 
tnonds pennanganite of potub u & powerftil deodorant, and also u an 
tacharoilc and iilmiiUnt wben applied lo loiei, nlesn, etc Dr. G. saya : 

A teaapoonAil of tba witMtaDce powderad, added to a lablespoonM or two 
of nter. Jut enough to noiiten Itwdl, aitd inffldent to cover thsBorface 
of a Bat dish — a dlnnai-pIaM for example, beiajt nsed for tbe purpose — 
glring a broad *niflwe (te tbe abeorpthu, and Ala plate placed ander the 
bed, or anjvhere most conTenient In the aick-cbamber, all odor dtoappean : 
and It hai an adrantage abore ttaow In general use in tbe alok-chambor, 
tbat It hai no odOT of Its own. Vinegar and chlorine and nltroos acid gas 
are ofton of ttaemBelves a noisance ; whilst destiojli^; one odor tliey create 
another ; but tbe penuaofianlc acid has none. It 0DI7 destroys ; it does not 
create. I 'hare employed tbe solntlon successfUly in my stables, and In 
other places eogenderin^ odois. It doee not reqnlro fraqmnit cbange. Hss 
it lost Its original beautiful pnrple cokiT ? Has It become black and slimy? 
If BO, renew It; bnt not till tlien. 

D8B or WOOD CHAKCOAI. m SSWEBS. 

The last report of the Commissioners of the London sewers eontaina Om 
following tesiimoDy twpectlng tlie tbIog of wood charcoal as a deodoriser: 

" We haTe," says the Beport, " in common wood charcoal a powerfli] 
means of destroying the fbnl gasea of sewers. How it is to be applied. Is a 
question of bnt lltlte ombanaesment. Tentllate tlie sewers as jon will, 
dther by the open gratings in the streets, or by Oie rain-water pipes of tbe 
houses, OT by the pillars of the gas-lamps, or by tubes carried op at the 
landlord's expense fttim the drains of every bonse, or by special shafts In 
die pnbllc streets — in fiwt, let the gaees goontof the sewers how they will 
and where they will, yon have bnt to place a small tiox containing afbw 
pennleewortb of charcoal in tbe conree of tbe diaoght, and tbe pnrfflcatlon 
of the air wUI be complete. As far as we know, tbe strength and tbe endu- 
rance of this power are almost nnlimlted ; so that, when once tbe air^lter 
has l>een set np, It will last contlnnonsly for yeais. Its actkm, also, upon the 
draogbt. Is not particnlarly Injorlons. Tbe temperature of the sewen, and 
the agencies which are now at work In drculating tbe air and ventilating 
them, will be snffldent to keep ap a current of foni air through the SUers; 
and if theee were multiplied 10 a large extent, the Mctlon of the gases upon 
tbe charcoal wonld be i«duced to an Insignificant amouut '' 



The chloride of lime, usually employed as a means of (Usengaging <dilo- 
line, has, besides its price, the Inconvenience of being rather rapidly ex- 
haosted. H. Lambossy snbstltales for it a cheap and simple preparation, 
consisting of common salt, red lead, Bolphnric add, and cold water. The red 
lead Is mixed with the salt, and introdnced into a bottle fall of water. Tike 
sulphuric add Is added gradually, and shaken at intervals. By this process 
sulphate of lead i« formed and precililtMed, and sniphate Of soda and chlo 
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rine renMla diasolTed in the water. Ths cUotlne, wlilcli girei the liquid a 
Tallow color, la diaenKagsd u soon at tbe bottle is optti«d. To proda<« a 
more ofld diWBgageiiHnt, the liquid ii pomed luto Hat plates, lo as to ofibr 
a laiice sniftce for vnpoiMioii. 

ON COLOB8 OBTAJNKD rSOH COAL>TAS PKODIXTB. 

The foUowing paper was racentlr read b^ine the London Sode^ of Ana, 
1); Hr. Grace CalTcrt: 

In Norember 18&1, in a papei read to this society, I stated that, et« loag, 
bealdsB caibojLzotic acid, some valuable df elog sntstancee would be pre- 
pared tnaa coaHar. This expectation has now been (UMlled. Hesin. 
Perkins t Chiuch tiave obtained severai blae coloting labatancea trmn the 
alkaiotdi of coal-tar, aod one iroja napthallne, named b; tbem Nitcoao- 
pbenyline and Kitroso-naphtbrllnB, etc. 

Ur. Perkjns haa lately taken a patent for the coinmerdal application of 
gome of these beuitlfiil pncple-bloe colon, which he has aacceeded in fix- 
inK on »ilk, a sample of wbicb I liave the pkamre to lay before you. Tills 
fine color, which liTaJa the delicate and admired color of oicbil, baa thl« 
great advantage over it, that it l9 not destroyed by light; iii. Peiklna has, 
tbeiefom, solved one of tbe problems of the art of dyeing, riz,, the prodnc- 
tion of a fa«t coliw similar to the fugitive one of orchil. Mr. Periiina's pro- 
cess consists in disaoiving in water theanlphates of aniline, of cnmlnlne, and 
of toluidiBB, and adding a qiund^ of blcbromate of pooafa Bofflcient to 
neutralize the solfAaiic acid in these anlpbatea. The whole la led (o stand 
fbr twelve boan, when a brown eubatance is piecipltated, which is washed 
irith coal-tar naptha, and then dissolved in methylated spiriia. Tbiu solu- 
tion, with the addition of a little tartaric oxidic add, forma the dyeing 
liqaor of Mr. PeAlns. 

Mr. Charles Lowe and myself have lately been fratonate enough to obtain 
fh>m oo«i-t*r product* having a tnoet extnuMrdlnary dyeing power, and 
yielding colors nearly aa beantiftil aa safBower-pinks and codil>eal-crlm- 
*ona; and what incr^sea tbe istarest of this coal-tar product is, tbal, by the 
piocesa we have discovered, we can obtain with it, on a piece of calico mor- 
daoted Ibr madder colors, all the various ctdors and shades giTeo by this 
Taluatde root — violet, porple, chocolate, plot, and red. Tbe only thing 
which prevented us ftom IntrodDCiBg into tbe market the crown-red, InodcH^ 
oas product whldk we prepar«, baa been, that It is aa yet too expeoalvs to 
compele with tbla eEtraordinary oolor-glYlag root; bnt we Intend pnrsning 
our reaearehee In the hope of employing it as a sabstitule for aafflower or 
cochineal, two ctdtaiag matten, the price of which la snfficleniJy high to 
induce us to Mmtinaeour Inveatigationa. We may add, that 4>ta imitation of 
Mlfflower atand* soap and light, whilst safflower cdon do not. 

I shall now draw tbe attention of the meeting to the praparatiaa, dye- 
ing, and printing of a ma^ificent crimaon Color, called niBnxide, obtained 
f>om guano, B substance which, nutll lately, has been entirely imported 
fbr agricolcnral purposes. The Interesting application of this color to calico- 
printing has been, like many valnablo cbemicsl discoTericB, progressive, and 
hos only been brought to snccessful commercial application by aoccesslva 
discoveries, made by various peraons. 

Front was the first chemist to remark that If &u fkecea of serpents wet« 
beaicd with nitric add, and ■ little ammonia added, a beaudftd purple ooloT 
20». 
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ns prodnced. He named It pnrparate of uninonla. Thin iBbstance, whea 
dry, hu the appeaimnce of > dark-red powder, solable in water, to whlcb H 
comniiuilcateB a ma^fleent Ted color. This aolnCion not only girea a pre- 
cipitate with met&llic boIU, bnt, vlien eTaporated, jlelds beanttftil crjltail, 
having the irrideecent appearance of the wings of cantbaridea. 

This diicovery liaa alio been nufU to medical men, by wiahling them to 
dlttlnguisli the orlcadd calcnll. 

HeaaiB. Uebig and Wohler had also InveBtlgoted tlie Bnbjecl, and succeeded 
In obtaining tmai the uric acid contaJned In the faices of serpents thia eob- 
Blance, ithid) the; callod morexlde, and a new clam of organic Enbstaocea, 
the knowledge of which haa mnch faciiltated the appUcatloit of morexide to 
dyeing and printing. Mr. Saac was the Sist to apply the products of nric 
add to the dyeinf; of febrici ; his process oonslRed In dipping woollen fab- 
rics, prepared with a s^t of tin. Into a tfeak solntion of alloxan, a pro- 
dact discovered by Llet>lg and Wohler, In heating urea with nitric acid. The 
fable BO prapated was then dried, and when sabntltted to heat, a Bne crimson 
Wat generated, the intensity of which was Increased by thefDmes of ammo- 
nia. But, owing to the dlfflcntty of obtaining a color of uniform shade, 
Mr. Saac's process required improTemenla, aad these have been effected by 
Mr. Schlnmbcpger. 

The process followed by Messrs. Baac and Sehlambeiser, could not be 
applied to silk or cotton fabrics. The method of dyeing silk with mnrexide 
WBi discovered by H. de Ponlily, who adopted the following proceases, vli., 
dipping the ellh In a concentrated solntioa of bichloride of mercniy infixed 
whh mnrexlde, squeezing the sllkwell, and hanging In the air, when a m^^ 
nMcent crimson Insolnble compound la flxed on the silk. This effect Is pro- 
duced fhim the f^ct, that, when solutions of bichloride of mercury and 
mnrexide an mixed together, an Insoluble compound Is only fbnoed after 
the lapse of an hour or two. 

The process for dyeing cotton is due to Heesrs. Lanth and Schlumbeiger, 
and consists In prodndng on cotton a purpurate of lead by mordanting with 
nitrate of lead, passing into an alkali, and then dyeing in a solution of 
mnrexide; In order to give Ml brilliancy to the color. It Is lastly passed 
■ through a weak solution of bichloride of mercnry. This pn>c«« was far- 
ther Improved Iiy Messrs. Dolf^, Melg ft Co., in France, and Mr. Ligbtfoot, 
in Lmcashire, by printing mnrexide with an excess of nitrate of lead, and 
sobjeeting the cloth so printed to the action of ammonlacal nimee, or passing 
Uirough a solution of eanstlc_ soda mixed with sal ammoniac. In order to 
noder this sabstauce more generally nsefhl, It lemHlned to Hod a mediod 
for obtaining fast colors with it on mixed fabrics, such as moosseilne de 
Itine, and this has also been effected by Hr. Schlambet^er. The doth is 
first prepared by uniting blnoxlde of tin with the irool. This otgect it 
attained by using a salt, known to calico-printers as pink salt, the double 
chloride of ammoninm and tin, and then printing on the prepared fabric 
the foltoirlng mixture: 

1 part of muiexide. 

e parts of ntlrata of lead. 

3 parte of nitrate of soda. 
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It li naecswiy to pass tbe cloth Into *. bath of bichloride of neicniy, com- 
poMdMlidlowi: 

Water lOOiaUow 

BlobloHd* of MfiroBTT, 6 poimdi. 

, AMtUa of Soda, . . 13 ■■ 

AoaticAald, . SquiHa. 

Until recently, all the ijreen colon piodnced on ^Tnics wen the reenlbi of 
bine and yellow mixed together; but of late pnblic attention haa been 
drawn to a green matter dtwofered by the Chhiece, and flzed by them on 
cotton. It has been aacertalned that tbey prepare it, by a long and tedious 
procese, Aom two plant* called Pa-bl-lo-ia (Skamimt cUmtpiarst) and 
Hom-td-lo-ia (JtiamiHu atiliM), and sell It in fnuill Bqnare cakea, nnder the 
name of Lnh-fcaon, or Loh-chaon. The first commercial Importation of 
this color, new to us, is quite re(«Dt, aa the Ant pnblic «aie of It In Enfrland 
took place dnilng the present year I1B3S), nnder the name of Chino- 
git«o tndlgo. No sooner had a foreign green anbatance been brongbl to 
onr notice, than In Europe we had aaccecded in obtaining also a g'^en dye- 
ing snbstance ttora the plants which aorroimd as; and Ur. Schloiabei^r 
has been fortunate enongh to fix on woollen Ibbrlcs the green cblorophyllo, 
or coloting matter of leaves and grass. This dlscorery wIU, In time, prove 
of great aervlce to dyets and caUco-prlnters. Hr. Schlnmberger'B process 
conBUu in boning 60 lbs. of grass with 25 gallons of water This operation 
b repeated, and the grass then treated with 2S gallons of soda lye, with 
addition of 2 to 4 lbs. of Mercer's dnng anbstlnite (phosphate of soda and 
Ihne). Boll half an honr, and then add excess of hydrochloric adil; a 
green predpltale lUls, which 1* Hpuated by filtration. The precipitate is 
disaolnd In very dUnte soda lyo, adding a little of the anbstltnte, and tbe 
■Ilk or wool to be dyed Is dipped In imtil, the desired ehade la obtained. 
Stannate of soda Is the only montant which gives any benefidol reenlt. 

BOSOLIC ACID. 
At a recent meetlag of tbe Lmidon Chemical Sodety, Dr. Hugo HMIer 
read a paper "On BosoUe Acid." Sfnca the discovery of this body by 
Bnnge, no mention has been made of its reooenrrence, while even its existence 
has been called In qoenion. Tbe antbOT met with tt accidentally, as aresidt 
of tbe slow BCtloo Of esBstie lime upon the cmde carbolic add of coal-tar. 
Alter long w t po w na to tbe air, tbe mass assnmed a red color, and when 
acted npon bj water, yielded a aolatlon of erode rosolate of lime, having a 
flue red ttHor. From thte salt ros<rilc add was obtained and pnrifled. Its 
emi^neal fbrmnla waf found tobeCMUnOa. Itiaa very feeble add, nnft- 
ingoolywlaieatiMiCBlkallesandearthB. The sohitlons of these componnds 
are of a most magDlfieeat ctlmsoii color, bnt are very nnstable. The car- 
bonic add of the air Ubcntea the roeolle add, whf(A la eventaaUy destroyed 
by oonttDned expomre to air and U0tt. 

JKFBOrKKKltT JS TBIi ]CAini7ACmiB£ OT COAL OILS. 

An Invention recently patented In England, relates to a method of dis- 
tilling coal, shale, and bituminous sobatanoe*, whereby a pure oil, auitable 
Ibr DlominatlDn and other purposes, la obtained at the first dlstlUatkm. 

It has long becm known that manj rariatlea ttf DOiU, ihale, and Utnmlnooa 
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nbBtwice* were capable of afibrding; oil and <dly mattera, when Bab)eeCed to 
dry dlBtlUslion at a low tcmperatiire ; bat in genecal the oil obtained at tbe 
fiiBt diatlUatloD cornea over in a cmde, coarse condicioii, totally unfit for use- 
Several procesees have been invented for porii^ing this crude oil, and some 
of them are attended with great gncceas ; but netuiy all or tbem are expen- 
sive. They involve tbe ose of large quantitiea of nilpbaric and other acids, 
■alts, repeated dlfltillallons, heating, boilinKB, agitations, decanlatlons, and 
other labors. The bltumlnoas aubBtances before referred to, yield, on distil- 
lation at a low temperature, a gas, which, if passed thrau!!;h a worm or other 
(Dttable refrigerator, condenaeB into what is known aa crude oil, requiring 
purification, as deseribed. 

Tbe present invention consists in straining the gas which produces the oil, 
by posaing it tlirOu(;;b a stratam Oi strata of sand, or other suitable medium, 
•0 tbat, vvbcn condensed. It forma a clear and valuable oil, ready for imme- 
diate nse. This result is obtained by the foliowioK process, viz. : The coal, 
Bhalc, or whatever bituminous substance is to be distilled, is broken up into 
Tery small pieces, and deposited upon the bottom of the retort. Upon tbe 
.coal Is thrown a quantity of common sand, about fbur times greater in 
welgbt than the weight of coal. Tbe sand should be made to cover tbe coal 
evenly, so that tbe gas In escaping fhjm the coal will pass through (he sand. 
A condensing tube leads from the upper part of the retort to the roft'igerating 
worm. The retort, tbos prepared, is submitted to a low fire, the heal of 
which is very gradually and careOilly increased, nntil the coal and sand hav- 
ing reached a temperature of about 212° Fahr,, the moisture contained in the 
coal and sand begins to rise into the condensing (nbe in tJie form of steam, 
aud on passing into the worm, is condensed into water, and escap«s : th« 
water Ihna brooght over la loaded with black carbonaceous Impurities. Tbs 
same temperature being continnod, the condensed water gradually becomes 
clearra, and the oil begins to form: both oil and water escaping together 
tiom tbe worm, tbe oil rising to the sori^ce In the receiving vessel. Tbe oil, 
u it tbns exudes, la beantiftiliy clear and pure, and when burned in an 
' argand lamp, with a deflecting bnttou over the wick, gives a most brilliant 
light, totally trte fh>m smoke. As- tbe distUUuion pioceeda, tbe quantity of 
water that comes over leisena. The tenipeiBtare b^bre named shoidd be 
steadily maintained until no more par«oil is {uoduced. Witb some variettas 
of bituminous substances, bo;r«vcf , tbe oil ceases to eome over baton H baa 
■U been exhausted from the manrial, although .exposed to tbe above beat 
fbr a time, as described; luAucli caoesahigbra' tmipaabualBtiienivqntred- 
Sach additional heat should be applied fmt gradu^y, aod witb tbe utmost 
care. The distillation may proceed, adding degme of bMt by degree, so 
long as the distilled substaace yield) pure oU. When tbe beat bas paaaed a 
certain point, wbidi is determiiied by the uatare of tbe substance under dis- 
tillation, no more pore oil imn be had, and cnid« oUy and tairy matter comes 
over. Owing to the great variety of bitum|iu>BS sabstB&ces existing, it is 
impossible to lay down tbe exact degree of heM reqoired for tbe distUlathm 
of each by the process; but as a general rule, the following method shonld be 
observed : — Commence with a low temperotare, and cany it i)p very grad- 
ually until the pore oil begins to condense ; continue the same temperature 
to long as the oil exudes. If tbe oti ceude, inoesse the bent very gradnally, 
as before deaciibed, until no dhnv pnre oil can be obl^ned. The gas out of 
wblch (he oil is (Ormed shonld be set tree, cud b^ve an opponnnlty of psps- 
Ing slowly thioiigh tbe flUorfaig or sttalnlnK subslmces, so as to deposit its 



;.. Google 



CHEHIOiX BOIENOK. 287 

bnpiiriUefl. When too mncli hemt li applied, tha flltsiing or atrajnlngi operi' 
tioa will be imperfitctly aceompllahed. Inslead or nalng aand w the atrBiii- 
Ing or flltering medium tor the gaa, clay and earths of moat kinda maj be 
•mplofeil, as also chalk, gypamn, lime, t)lack oxitla ot mangaiieae, lome 
aatta, plambaf^, charcoal, etc. 



At a recent meeting of the Boaton Sodetr of XaCnnl History, Dr. A. A. 
Hayea, by reqaeat, adilreaBed the Socle^ on the above aubject. 

He sl^ed that the products of fbrmeotatlon — whether Teanltin); Amn 
"worts," Ih which the altered starch of graioa (hmishea Ihematedal, or the 
"mtist" of expreaaedjuiees of gn4Ke, fhiit> and plants — might be, for con- 
Tenience, cUaaed as wiiiea. Thoa ale, which la the prodact of the first fer- 
mentation of malted barley, may be conaldered as a wine of malt; the 
•dditloa of hop extract being; a matter of taate, which replaces the fhilt 
extract In wlnea. If we indnde also the mlxtnres of caiw prodacts, angar 
and water, honey and water, and. Anally, skimined milk, we Iutb aonrcea of 
Tarlotta reaorta fbr [sodQcinK exhilaration or Intoxication, adopted by all 

The first cbemlcsl change fnniMi}' of the mlxtDies nsed Is prodaced by the 
remaAabls body called diaataae, which has tbe power of conTerting nearly 
two thoasand times Its own weight of starch into dextrbie, or about half that 
qtumtity Into grape angar. This body Is developed In the act of germlnatdon 
in (trains and seeds ; and probably in this principle of malted barley we have 
the type of a class of these sabstancefl, which in different waya act to piodoce 
t^markable truuformatioos in organic bodies. 

The second change, which demanda attention, ta that of the coDveialon of 
dextrine and glncoae — the angar of ftntts — Into akuliol, which remaina dla- 
■olved In the flnld. This bnaklng np and rduranglng of the elemeata of 
lagv, is effected, aa Is well known, tbroogh the aid of tbe bar geait plaal, 
ninaily. like dlattase, the beer yeast plant is eikdowed with Ufa, and haa 
die powcrofcommimicating motion to organic and oiganiied matter, lesolt- 
Ing in cliange of compoeitloo. In so simple an expreasion of the phenomena 
of beer, or wine piodoction, we have omitted some most important aab- 
Btances, which participate in the changes. These are the natnial Bied oUa 
and fats, and the Tolaiile odorons bodfea In grains, bat mora especially In 
grapea, fruits, cane prodncta, etc. Thus the hop extract, added befbre ibr- 
meniadon to ale, beer, or porter, becomes Blte[«d, as do the grape oils; and 
the remark appllea to all known caaes of tbrmenlation of mixed solutloua. 
Mature grapee contain a natural Riiment, In Ita appropriate cella, requiring, 
.to bring Its alBnity In view, only that the cell walla and dsauea of the ftnit be 
broken, so as to provide fluid angar, on which It t«&cts. Fermentation, 
which at a temperature of 70° F. commences Immediately In grape Juice, 
dev^ops, besides alcohol, a whole class of new bodies. So in the fermen- 
' tation ot grains, the fixed hland oils of the seeds, allghtly altered, remain, 
while more volatile odorous oila are directly produced tWim materials present. 
Kow these oils deserve apodal attention, because on the production of theae, 
and their subsequent (hrther change, tbe money value of the beverages 
depends. A very lai^ oonaomptiou of beveragea la snppUed by the flrat 
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fermcnUtioiE of the mMerlali named, sod tbaie aleohcdlc mlxtorM tlao fbfm 
the bials of the ^rit nawiti/Mizo. 

The Mcond f^nnenttition of wines is pertupi mora impoitaiU than the flnt. 
la this, the alcohol remaining alnxxt aoslteied, tlie greateat disngM take 
place in the fliiit estracta and ollji. Fmlt eiiracu loae tbeiT acidity wid 
macb tallne matter, while the presence of adds leads lo the production of 
«tt«n, from oily bales preaent, which tlwo gire tbdr odors to the wine. It is 
apparent that tlie proportions, and even kinds of ethers present, maf vary ; 
bat a general predominance of one designates a wine. Closelj connected 
With the presence and kind of ether, are the eHecta of wine on the bnnisn 
system; those wines having mnch ether and little alcohol proving exhila- 
rating, while the alcoholic and oUj wines may tie dlstlngnishel as Intoxi- 
cadog beveisgee. - 

In the spirit mann^tnre, after the first fbrmentatiMi has ceased, dlstilla- 
tJOD foIlowB, Ibr the »eparatlon of alcohol (torn the non-volatile organic 
matters. Hera again the votaUle oils ore characterigclc tx>dl»i, and impart 
th^ odors to the spirits In a Btrangly marked degree. Brandy, whiskey, 
mms, com snd potato spirits, have their values based on the kind and 
qnallty of oil each contains. Their other eonstltaenCs, In pure samples, ara 
simply odorleu water and odorUu alcohol. 

In ail pnre distilled spirits, with the olla, certain acids are connected, and 
the etfaeriflcadon of the oils slowly proceeds, as in the caae of wines. The 
distinction between new, or raw spirits, and old, or matured spirits, arises 
fh>m this etheriflcation of the oils commonly called fiuel oils. The highly 
aromatic handles of the last century, like the "Nantes" brandy, were 
distilled from partly matured wines, and contalued oU their ethers. 

The fnlsUlctitlohs of beets, wines, and spirits, so fbr as our commerce Is 
concerned, ara extensive, and will be allnded to briefly. 

In the eariy manofactnre of lirandy, wines of low cost were distilled ; but 
the more general demand for wines, with occasional short crops of grapes, 
have led to another mode of produciog Ute enormous quontl^ of raw spirits 
now consumed. 

After the grapes bare been piessed and fermented, flie residue, consisting 
of skins, kernels, and pulpy parts. Is mixed with solutions of glacose, ob- 
tained fh>m starch; odorless spirit is added, and the artidcial must thus 
formed Is (brraented cautiously. Distillation separates a spirit, loaded with 
the oils of grape ibrmentatlon to soch an extent that an excess of grape oil, 
besides brandy. Is olitained in ractiflcatlou. This Is the brandy of the pres- 
ent day, and forms the large bulk of onr Importation, The oil of grapes, 
under the name of "(bjiwc OS," Is vended for a moderate price, and be- 
comes a large prmfiicBr of brandy, by a very ahort process. 

As tbe oils known as fusel oils ore less volatile than alcohol, a managed 
dlsllUatlon permits us to separate the oil from alcohol, which then becomes' 
odorless or aeatral: Cognac oil, mixed with neutral spirit, instantly pro- 
duces fbcUHous ttrandy, sugar and coloring matter bdng adjuncts. Such a 
base mixture li largely mode In this codntry; and as It has no principle 
capable of maturing. It slioald take a place below the raw spirits. Falsified 
wines are made here from mixtnree of spirit, water, sogtir, and low-priced 
wines, as Imitations of wines of well-known names. Sparkling wines aro 
made on a large scale, from fhiit wines or sweet wfnes, with sugar and car- 
bonic add mechanically InlTodncedj and snch wines are probably ottea 
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Imported. Sherry mi Hiddra, m importtd, tare spirits mixed wlHi the 
wine, and otlen forty per cent, of proof spirit Is contained la them. Both ale 
and beu' ue aold which have been mixed with kiw-prlced Bpirlta, to Increase 
their latoxicstiOK elKvcls. Bat the mott demonliilng Intoiicatln); berer' 
•gcB are the new, or tkw spirKa, bo common. In manj of tbeee the i^uel oils 
«xut to tlie point of Mtnrvtton. Tbeae t^ haTe ipedflc •ctUnu on the ty»- 



UQUORS AND TBEia ADOLTERATTONS. 

Mr. F. Stearai, Pharmaeentiat, of Detroit, commnnicaSei to the Jfcdtcol 
JiidipeiidaU the follonini; popahr accoant of the moden proceeies fbr man- 
nfactnring and adulterating liqnora, the most of which are well known to 
ehemigta and dealerB, bnt not to the pnblJc generally. 

Modem researches in m^anic chemlitxT have enaUed the cliemlBt to 
ieolate from ftennented entp^ Juice tttose peculiar princlplea which give it 
aroma, bouquet, color, etc., and which wrre to distinguish It tram other 
liqalda. They have also enaUed him to proeare, Aom the reflue of wlne- 
vats, and by artiflclat means, the materials neeeaiary fbr the sneceaaftU Imi- 
tation of every wine and dlatliled liquor known. 

Formerly, p«(re llqnon were mimrf— that is, they were inooued In bulk 
by additions of distilled spirit, and then brooght ap to the reqidred standard 
by means of (bralgn sobetances. Saw, liowever, they are nami/acdired 
entirely. The art of the "miaer" bnt become identlflc by the aid of the 
ebemht, and he b a prvihietr: Now, the "Jobber " who la skilled In the 
mysteries of the trade, can stand beside a cask of pure spirit (hlghwlne), 
Mid imitate perftetly, with chemical flaTors, ewential oils, etc., Otard or 
Schnapps, Johanntiberg or St. Peray. 

In onr own country this mt of nuuHt/acteriajp liqsorg is carried to its great- 
est perfection — and It is the poipose of the writer to ahow, in this article, 
■<»ne of the methods onployed. 

The tdgb rnUng prices of Imported wiiue and llqnon, caused by the scant 
Ylntagea of late years, haa bees the great Ineeothe to the artMdal produc- 
tion of them here. It is even asseited that forelf^ llqaor-makets, not satle- 
lled with eophlstlcating their own growtiis and dlstilhitloiis, import, ftom 
this conntry, large qnantltlei of alcohol, for the pncpoaa at ■"'*^"g biandy, 
and reshipphig it to the United Statce. 

The Bnbstancee hi the grape which impart color, tMuquct, taate and flavor 
to wine, are tartar, tannin, eelential oil, and tlie coloring matter of tLe 
busk. Tb««e ftsrm bnt one per cent, of It — the balance being alcohol, 
water and sugar. It has be«i aacertafaied, that, in the process of fermenta- 
tion, not over a fborth part of these snbetances are taken np by the wine, 
and that the most valnable one— the eesentt^ oil— can be obtained ttam 
the lees. This Savoring oil— the product irf the gr^^ — la mixed with an 
artlflcially-prodnced •snuthic ethw, and conetitDtBa what is known in com- 
mercial parlance as " Oil Cognac," and Is used In manufhcturlng brandy. 

This b foond in market, varying much In quality <^ aroma and appear- 
ance. Tliat which bears the hIglMst price (about twenty-five dollars for a 
fluid ounce ) la of a pale nmber-color, and consists almoet entirely of nnanthlc 
ether, as produced fVom the prapc, and is used for imitating the ilner kinds 
of brandy. Tlicro is another variety — a mlxturQ of esaBntliil oil and ceniui- 
tlilcctlicr — of a li|[bt-green color, doe to the praeaieeof copper; another 
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]i toiared pink b^ cohult; otbei* an white, jellow, orbromi, — the f^mutiM 
difference being In the qoality of the tennnlhlc ether. 

Tlie properties or piirt bnndy are sabject to some TBrlsUon, arisini; trom 
diffisrent growths of the vine. An experienced dealer luul jndge can alwijs 
recognbe tbe prodncts of different prodncea. Bmndy Is coloriess when 
dtotUled, but MqoliW B dlgbt amber- color fttnn the tvsk in which it is kept, 
or t» colored by canmel (burnt sugar), which ia laid to render tbe S[riHl 
mellow and more palatable. Analysis shows pure brandy to coosiat of 
alcohol, water, volatile oil, tenanthlc etliei, colorin); matter, and sugar. 
Some Ttdetfei al«o contain a small portion of acetic etber and tannin. 

Now, to show how cloeelj modem mannftrtnren follow tbe guide thos 
given by anoljsla, in produdng a dantttlic aitlde, I will state some of the 
methoda employed. 

The highest proof-spirit li employed tor Imitating fine biandy, because 
tesB contaminated with tlie grain or ftisel oil present in the whiskey, — the 
most of It being removed by dlatjllallon with the pennangaaole oT potash. 
This spirit la reduced to the stHidard reqmred, — being that of equal 
parts, by volume, of absolute alcohol and water, called " neutral apirtts," 
thoagh thia term indicates a spirit of any proof, — and la convoted into 
brandy as follows : 

A mixture (a little over six ounces) of amber cognac oil, oH of bitter 
almonds and ethereal oii of wine, U. 8. P., put into one bnndred and seven- 
ty-flve gallons of spirit, ptepaied as above, produces, with the asslstaoce 
<^ a litde simple spirit and more or lees caramel, the finest varieties of pale 
or dark brandy. Sometimes a gallon of Malaga wine (a made-up wine) is 
added. 

A mixture, in all one and a half gallons, of acetic ether, tamarinds, sour 
cherry-Juice, and a little uAUe oil cognac, forma, whan put into one hundred 
and thlr^ gallons of " neutral spirits," pole or doik cognac, as may be 
desired, with caramel and simple symp. 

The grttn oil of cognac, with ethereal oil of bitter almonds and tannin, — 
In all, nearly six ounces, — coaverts one himdred and fifty gallons of neutral 
BfdrJta into brandy. A few pounds of eldcr^owers give it ■uttmuss, and 
the tannin imparts rai^neu and ajw. 

The pint or bnum oils of cognac make " Bocbelle " brandy, when mixed 
In due proportion with acetic and peach ethers. It only requires of them 
seven onncea, to dbctor one hundred and thir^ gallons of neotiat spirits — 
caramel as befon. 

It la, perhapa, well to remaik, that mannfactnnns also reqniiv. In order to 
produce the varialitmt of diffbrent pure brandiee, bniteed French plums, for 
their acid aadfiatar; wild cheny jnice, for Ita attriitgeiicg atid boaqatt; oak 
shavings, tbr their attringencg, color, aad obr ; cotechn, for its t/amn and 
cohr; powdered charcoal, black tea, ground rice, peach ether (a compound 
of oil of bitter olmoads and diluted butyric ether}, and grape oil — a com- 
pound of the organic, radical amyle, possessing a strong, vinous odor. In 
connection with this snlMtance, it is a alnjular fact that amyle is careftlUy 
separated, in one of its fbrms of comUnotion,— that of fuael oil (hydraled 
oxide <^ amyle), — from the oplriC, in first preparing it for the manufoe- 
turer'a use, only to reenter It, in another form, for the purpose of fonnii^ 

Holland gin, when pure, is a spirit obtained by first fermentln<; barley aad 
rye with hops, allowlits Bfibrreocenca to ceasej then dJjtUlinij;; aiul rqieatinK 
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dbtmaUon fMm jntiipw benlM, wbteh lut gtrtm a. pecnliw noraa and 
diuretic propeittes. AgetmiffOTeagIn, ImpartlDg to tt ABmooai,ollrflavor, 
much admired bj nuuiy. 

Three-qaarteri of tb« gta wU ii entliriy bmocent of any knowtodgs of 
HolUnd. The JbpiU ttrditi gbii, m much iwed h medkal tgam tOt 
their dlmettc and oaiinteattre qaalltlai, an all mada«p bqnen. 

Mamffaetumlfimi»tDaAfAtoltamt; ABitxtimof oUijOrjnn^iar lMn7 
(ft««Uf dlBlOled) and aiig«U« Med, tn aqaal pn^KKtiona, tagetbcr iritli nim 
«thei, oil of lemoo, cdbbiimi lah, and slnqde tjrvp, 1* added to ^Mt of the 
proper proof, MUralJHdlvnMU of yintiyflilr*. SoBwUMUoOK^CMa- 
Ta; BeedandfennelBeed,wlthpeMhether, areaddedto theabofe, tocraaM 
m"AioinatleGln,"MrtoglT8ia m <Hai w, t<n>WM»,Badt Tw iai«totheUqBor. 

a-coMte iB lued to gtre to gin a Mrtain d^fM of naoUaeBa; toMiie jwbut 
b added to make It MH»g and bldng 4X1 tba palate. 

Britl^b " cordial" gin Is Bomettmes made of 06 of Utter dmondi, oil of 
vitriol (snlphnrtc add), aidritB of tarpeatlne, oil of janlper, ooriander aeed, 
mtIb root, elder flonen, aceOe Mher, and ngar. In piopar pnportloiiB, 
macerated In proof ipirit. 

Common gjD ts ft crnde distDlatiou of wMike^, tarn * mixtan of tpliiti 
of torpwitlDe utd common salt, with a doirit of Jmdper bttriaa. 

BoiD, when pure, la the distilled ia«dnct of temsnted itAue lacchailne 
matter which aecnmolates wbem ngu and OMdaMM aie made. The be«t 
TBrietlea are obtained taym the WeM Indtea, and tsrmad Jamaica, Santa 
Oolx, and KlngBWn — the Jamaica being oMiBldaed the bett. llie pecnUar 
flavor of ram fa dneto the preoence of « portion (rf emi^nnmatfo Oil, irtUch 
torms and passee orer It dnrlnj; the procesB of dlitlUatlOD. 

Now, hj dfatDUng a mixtnre of black oxide of manganeM, ralplunlc mM, 
' alcohol sad acetic add, b peculiar ethereal bqnld U obtained, poi mnl ng the 
odor of mm In a remaifcahle degree; thii, titea mixed with cHentbd oils, 
and colored brown, la termed, commercially, " OIL Jamaica Bom; " oolored 
^k, and entitled " Oil Kingston Bom ;" iH- I«ft of Iti natural color, and It to 
" Oil St. Croix Rmn." 

A lio^ ounce of the oU Jamaica ram, with a lllde eHentU oil of pimento 
(allspice), some acedc ether, a tew poand« of nigw, and ten gaUona of water, 
converti one huodrad gvUrau of fbarth-proof sirirlt Into " Jamaica; " or, 
I7 nsln); white ot pink oils, wtth some «esenoe of lemtm and ipirlt* of 
BiM, the taioe qarati^ of spirit to conrerted Into Kingston or St. Crrrix 
ntm. Simple eyrap, molasses, and caranWl, aio also oaod to sweeten, give 
■moothnees and color to this Uqnor. 

It fa often remained, fliat if haUtoal drinkan wonld confl je themselTes to 
whiskey — Oat part tirinit — the iat>batiilitles an that they wonld aTen^e 
longer Uvea, and be less snliject to the homvs. Thto ml^t be tme If high 
proof alcohol was drank by them, properly dflnted, bat not when the com- 
nuw grain whtokey of the still to iiied. 

Commoa v^fakey oontaltts a large per^centageof Auel oU (an oxide of the 
organic radical amyle), which paasea o'er In diatillatlDn in considerable 
qoantitiea. Bepeated rectlflcatloa only partially temoras it. It to. In a pun 
state, highly poisonons. 

J am credibly tnformed by an extenslTe alcohol dlstOlar, that. In running 
bigtwioee enongh to produce three hundred barrels of alcohol , he separated 
at least a barrel of crude ftisel oil, one taUespoonftall of which. If swal- 
lowed, would ptodnce iUat elects. 

21 
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flkvor of the grajn oil which tlie raw spirit cODtaios — not remoee it paitiall} 
by wattfttoa — by adding amig fl»TOfliig nuKriaU. 

fMidt idUalxv b fttUtKiable. Wh«redoai tliepaieAaiaiatnm? Wb«a 
nitric acid Is dtrtilW with braiole, a pacollar ratntaiicB i> produced, wliicii 
MMmbles in odor Ote oQ^ btttei •Imondi — this la thepeadk part oT the 
wliiBkey- Baw grain wfalikay if readilj oooTGRed hito fiuM^ple whukay by 
addlnf! a portfam ot an ethereal Uqofd obtained by tlw action of oU of vitriol 
npoD bn^rie add, bi^rlc add bdng tlie molt at a temeoted mixtoro of 
putrid cheeae. 

Aitifldal Baron are lold fW flavortng fbe iplrit In Imltatfan of Mtmoaga- 
hda and Scotdi «lilak«7; and all that a band of raw whiskey i«qnireB to 
convert tt into " Boiui>on," ii two gatlooi of JaouUca mm, with a little oH 
of caraway and Utter atawndf. 

Bo much tor dittUled liquors. 

Vhiei, geocrally, aia so docuned by ftselgit giowen, to niit the vitiated 
taste of h&bitoal drinkers of them, that, after the addition of liqiu» tooic 
(brandy), sngar, aod ccdorisg matter, tte beit ot them woold hardly be 
recognized when compared with samidea in their original staM of pnrity. 

All tlie best wtoeg iiQiarteilinto thecoantrycoDUdaaiUrshueof brandy; 
It Is added to (hem prevlons to axportatitHi, tar the ostensible puipose of 
maktDK them st«nd Uie voyage without fsnaenting, bnt. Id teaji^, becanw 
the m^ket demands ttroag mnei. 

The mam^faitar* of wince bu reached the greatest petfectlwi. 

Fort irine, which, in a pun state. Is a sweet, ritdi, aromatic wine, of deep 
coloT and mild taste, Is reqalred, by those who tue It habitnaliy, to be ttroRg. 
The Eni^h, especially, prefbr the strong port, and it constltntes the variety 
temted London dock, uid Is made by adding brandy, elderberry jnice, and 
siq^ar, to pore Joke port. 

Of the other railetles of port, though tome may reach ns in a pnre state, 
yet they are generally of a, poor qoality, being mlztnree of wines of dlfleienl 
' gntwete, good, bad and Indlfibrent. 

Neotral spirit Is the base of manoAetoTed porta in this country, contain- 
ing, Dsnally, Sj per crat., by Tolome, of alcohol, flavoied with " May wige 
ether," coined with elderb^ry jnlce, beet. Juice, or cochineal and caiameL 
The other qnallflcatlotia al pore port wine aie obUined by sidtable additions 
of led tartar, catachn, tannin, sugar, boney, and spices. 

Madeira itlne. In a purt state, it is asserted, is exported to our shores la 
greater qnantidee than to any other coontry, because Young America likee 
this wine ibr its flavor, rather than sDength. In a pure stale, and when 
old, it has a pungent, bitter-sweet taste, and nutty flavor; it Is veiy Itagrant, 
' nod Is generally admired by wine-drinkers. It Is considered one of the most 
valuable of medicinal vrines. It Is ruoafdctuTed trran neutral spirit, to 
which a portion of good Hadsrla or sherry Is added, vrlth sogar, oolorinK 
matter, and flavoring, denominated "Ether of Madeira Wine," sold by 
importers of tbose flavors. It Is also mada by fermenting a mixture of malt 
and sugar, and adding Cape wine, brandy, eherry and port. 

Sherry, it is belleted, we also get a fair share of, In a pnre state^- at least 
nltb nothing more than brandy in it, varying In amonnt frata five to ten per 
cent. It Is pale or 6aA, according to the amount of coloring matter It la 
allowed to lake fhira the husk of the grape. Tbia is the wine directed to be 
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tued In tbo manu&ctnn of ths medicated wines of the United Statea Fbaz- 
maropcEta, fh>m the hct that h conbttOB no addlty. 

As a modo-ap wine It 1b nnumflKloTed nlmllarif to Haddra, nnd materials 
are naed which will Impart to raw sph4t Its pecDltar dry, naWf flaior. 
Brltlflh Bhanr Is • wine obtained hj ftrmenttng engar, ale-wort, imlsfaiB, and 
7eiut; then biter almonds utd oiria powder li added, and the wine flned; or 
a spirit, obtained by (brmmithig pannlp-joice with water and ingvr, fl 
mixed with * poor grade of Madeira, cassia, clores, and bitter almonds 
added, and the whole flned with isinglass. 

ClBieta are atniiidantij pnidaced, and conseqaenfly cfasap, tiKHigh some of 
the fftTorile Tarletles rank among the highest priced wines. They are as 
fnlly as abundantly manaflKtnred fh>m roii|;h elder, a red wine fhim tlie 
Cape of Good Hope, latecba, «phitl, bitter atmonds, etc. 

The less said about champagne wlnee the belter, fbr titers is mora — sertaal 
times over — exported to America and Bnsaia alone then the wliole cham- 
pagne district in France prodnoea ; and in the Immediate champagne dlabicti 
aie large estsbtlshments for the mannibctaFe of tutlflcial champagne. 

The Bhine wloes, or " Hocks," an tbey are called, are nearly ail mads-np 
wines, and Ity the same means that the other wines mentioned in this article 
are mannf««ared. Some of the brands of Khtne wines Iwar fUmlom pricei 
in districts when they are produced, and ate nerer exported. It Is the same 
with all wines grown : all are mtiject to sophlstlcatton Id tbe liands of dis- 
honest prodncers ; or the demand being greater than the siqtply, tempta those 
■killed bi the maanAieniie to so moke Imltatloiis of them. 



OH AlCTIJC AUXtHOIi. 

Tbe Mlowing neearch on Amyllc AIcoImI lias been gabmitted to the 
French Acadony, I>y H. Paalanr: 

The tami oft of commerce oontists ddefly at two kinds of amylic alcoh<d 
— one aetlve, and tlie other inactive, wltb legaid to polarized light. These 
two Tarieties are exactly dmilar In their chemical properilCH, dlfTer bat 
sllghliy in densl^ and boiling point, and give rise, nnder similar clrcnm- 
stancea, to products which teaemble each other In all respects, exoeptlng 
in their relation to polartied Hgbt, — tliaae wiiich are derived tiom the active 
aleobot htbxg tlKOkaalves active, and those which relBlt itooi tbe Inacttve 
aleohtd IMng Ihemietvea also inactive. Ttie prtqiortloD at the active uid 
inat^ve alariials in fOsal-oli varies accmding to Its origin ; thns tbe i\uel oil 
obtidned I7 fCmnentatton (^ the jnlce of mangtdd vnutiel, contahis aboot 
one-third of the active and two-thirds of the inacttve amylic alcohol ; where- 
as, that which Is produced by the fbrmentatlon of tbe taOlaaet, contuns 
aboat equal palts of tl>e (wo alcohols. The two alooliols cannot be sepa- 
rated by ftactlonal dislillallon, Ijnt only by ft^otiooal crystalliiation of the 
active and Inactive snlphamylates of baryta. For this purpose it il neces- 
sary to {separe • lai^ quuiUtr of sulphamylaie of ttaryta iWim crude amy- 
Uc alcobot, tecltfled by a single dlsdllatloQ, In order to IVee it f^om water and 
vinic aleobol. Tike amylic akoliol, thns tar porifled, is mixed, as nsnai, with 
an equal weight of lulphnric add, the mixture treated with caitionate of 
baryta, then fliteced, and left to oyBtalllze. The crystals have all the same 
aspect, lustre, form, and angles ; and, as in the caae of a perfbctly ooostant 
and bomogeoMMis sQbnanoe, tlie salt may be oyitalliMd «ttiier wholly or pai- 
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UtOT aor mimbv of tiiBM, withont Um aUgtort ciMUWa in the atpectof tte 
rxjtult. Serertbelesa, the nun b nail; EoapoMd oT two UodB of ciratab 
diflbrtng In •olubflltr, and in Uteir actloo on polarised light, — one being. 
Indeed, actire, and the other Inacttve. Tbej «ie lerf difficult to aeparale, 
tncooMqnmioeorilieu'cowideMiHunorphism. Nerenhdess, the actire salt 
is St Umei more Bolable dan tbe iuacttrs; and If the Siat crrMala which 
•eparalA 1m rectrMalUsad ahoot nrnilj Uinta, a frndnet -will at length be 
oUaiBed lAld haa no action on ptdaitaed Ught; and b; npcatedly ci;Ma)- 
Uring the motbcrJiqiior, a lotntiiHi will nlHiBatelrba left nealaining notlung 
bat the actira sah. Laatfy, on «atnutlng fmin titeae two TaiietieB d (he 
•oIlAamrlate, lite anijiie alodiol of which thej cootain tlie elements. It la 
famd that the mora ioIbUb nit jieU* anamylic aktrikol wbkh rotates tba 
plane of pcdarizatkHi to the left, and to the amoont of aiF' hi a tnbe Qf^ 
eeniiineOM long, whila the laia aohibla aalt yiddi ^ antf lie alecdKd wbkh 
lia« no pcneptlble BdiMi OB pcdacfaed light 

The eompanttiTa Kodj of these two akobola exhiblH many points of 
biUnet. Ererr itXctloa ttM can 1m porftnned with the one, mar likewise 



blanceof tlierewilting prodnett often lypwttaanaarir to Identity, without 
enr sctoally attaining it. Uoreorer, the active alctdioj ilwBfa giiee activ« 
prododa, and fin inactive alcohol inactne products, provided we do not go 
M fitr a* tba radical Cu En, la whkh reside the disBjnuuetry of the iaol»' 
coles and the action on poiarlaed U^t. One of the most remarhahle diffei^ 
«nce* exiilbited by the two atcobtris ie in theli deuiitieB- The active alcolKd 
la beavkr than the other, and the difference BmoniitB to nearly -fiii' Con- 
■eqnoitiy, eqoal volninee of the two alcohols do not contain eqnal nnmben 
of lo^eealea,— thoeeof the active alcohol befaw ■bo'b crowded than those <rf' 
the otberj and the dillbience Is considerable for a phenomenoD of mieh a 
Mttun. Tba autlve alcobol boUi at 17r> lo 10^ C, andei the ordinair 
preason, and the Inactive alcohol at 1S9°. The miKtnra of tbo two boiU at 
IntenMdlata tempecaama, and not at 12SP, m is cooamoBly steted. 

THS CUEIdSTBT OT CAtTBTICS. BT WtUitAH BASJTCK. 

Of an Om v^icMloiu of cfaemlattT to 
eei7, there 1> not one which has baen so . 
CheiBletry of Caostlcs. Having recently had spy a 
Ihct, frhlie making Koue Investlgittlone iuo the natare of oanstiw, and 
etpedaUy thrir mode of action, I propose to 1^ brleflr iidbre those Intw- 
eewd in this snliJect the eooclnsiena anlved at, however fUladooa Um labor* 
of fatnre and abler invesdgatoTs may prove them to be. 

It seems to me that <wutiDa, with reference to Uh^ action, atay bo divided 
Into two gteat daases, namely, one which catDpritee those which merdy klU 
or destroy the vitality of the living tissae; and the other, which IndndM 
thoM wliicb not only destroy the vitality of the living tissne, bat deoomposa 
or dissolve the tisane, wbethra- dead ac ilviag. 

Am examples of tba former class, may be enumerated chloride of itno, snl- 
phates<rf' copper and dnc, bichkaidBormenauy, etc.; and aa sxamplea<tf 
the latlOT claw, may be mentioned caosUe potash, nitrate of Bilver, man- 
ganese cnm potassa, duomio acid, etc 

Another distinctive feature of these two classsea to, that, while the lattar 
destroys and decompose* the Uvhig or dead tlssoe, the ftnner, having 
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killed the Uting tjisue, acts aflerwwrda u a pcnrorflil anUMptic or iH«8«rT»- 
tWeoftt. 

It i8 not wlHiln my pnjfince to point out to those extenBtydy empl<^ng 
caoatlcfl, to vboin tbese facts maj be new, tbe tmportance or iKarlnj^ In 
mind UiiBdlitinctlve feature between Um two cla«MB of uBaBticii,wben eelect- 
lug tlie description of canatlc to be empio jed In any fniion case. 

Attboagb cBiutlcl toky ba convenientlj divided in the manner deacrfbed 
Into two principal classes, these dusei c*n be Airther Bobdlvlded Into many 
others, bectuue the mode of action is fteqoently distinct In each Indiridnal 
case, whatBTSr the flaaJ nsnlt may be on the livhig tissue. 

To fllostnite this point, the modes of action of ctKistlc potash and chtDinte 
acid may be dted. When the ilrlng tissue Is placed in contact with cnostic 
potash, the destmctfon of Its Titolity ensaes by tbe potash dlssolvinf; lis 
albuminous and flbiinODS components ; — In &ct, actjnf( In the manner de- 
Bcribed by chemists for obtaining the Tadoas protein sobatanoes fhim on^iuilc 
matter. Of coarse I only allnde to tlte leading ffeatores of tbe action of caus- 
tics In this likstance as w^l as in oUiers. When the same tlssne Is treated, 
chromic acid, instead of obDiiiilng a golutlon of the protein comiWnndB of 
the Ussne, and thus destroying Its organized stmctore, tbe tissne Is destroyed 
by a slow process of combustion ; or. In other words, ft Is oildiMd at Ibe 
expense of the ox^en of chromic acid, by reason of the thcility with which 
that add puia with Its abundant oxygen when in contact with organic 
Iwdiee. The manganese with potash acta In a similar way as ■ csostic to 
chromic acid, bat In conseqnence of the permanganic and nuutgaoie adds 
which It contains bebig In combination with the base potash, Its action is 
more controllable and persistent. It may not be here oat of place to men- 
tion, what appears to me to he a practical adTBslage, that the destmcttve 
csustics. If I may so term them, possess over the conMTvatlve ones. In 
doing BO I beg to state, once for all, that I ottbr my opinions on snch points 
with great diffidence, knowing that chemiatrr la not medldns or surgery, 
but only one of their instnunents. The practlod advantage Is tbia : When 
the sni^eon desires the removal of tbe diseased tlesne by canstks. If he usee 
a conservatire canstic he Idlls the tisane, bnt has to effect Its Mpacation by 
a ftirtber processor snppnratlon, etc.; whereas, V he employs a destmcttve 
caustic, the processes are in almattaneoas action, and the desired result Is, 
' consecinently, more speedily accomplished. 

Nitrate of silver Is essentially an oxidizing canstic, bat its action is much 
Blower ttutn that of chromic acid or manganese with potassa, (him the cir- 
comstance that it does not so readily part with Its oxygen; and it forms an 
Insoloble compoimd with organic stractnres, wbloh acts as a preveDtativo to 
its contiaaouB power as a canstic, by (brming a sort of Impermeable coating 
on tbe tissue to lie removed. I am aware that this action Is an advantage 
where hemorrhage Is to be feared. 

The exsiccated sniphate of zinc and copper, when employed as caustics, 
act like chloride of zinc by their powerlhl affinity for water, Bnt when Che 
vis vitEe is destroyed by such afOnity, their (Hirther action Is Chat of strontf 
antiseptics, thereby greatly, if not entirely, retarding tbe natural disruption 
of tissues which have ceased to possess vitality. Bichloride of mercury, 
and, in fact, all mercnrlal cansdcs, possess a conservadre action, by their 
Strang affinity for tbe aibamlnons components of organic stmctares, with 
which they fbnn compoands of deflnlle character. 

Kltric anA sniphnric adda bAmg to the class of destnctlve caustics ; the 
21* 
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KtloD of the foniMr ii Uut of Ibe oxkUtkn «r the tiwBM, iAIIb tte Uttir 
owe* iu power ai & caoitic to its power or extzmcting the ekmenti of water 
ftom oiKanlMd bodks, — behaving Ilk* ihoivtilffted t*UB pmiomly mag- 
tkowd, with which it !■ lOaietiiDea JndickNislj o ~ 

■preadfaig of (be add b«road Ibe pwti to be ieurvjed bj a 
flnlditf whem BDComUned. 
Cbkmlde «r gold haa b 

A wUh Ofguie Biattw, All mU li nduead ti 
to the Bcdon <rf' nitaale of ilhrari bo^ m br m uj sxpcneuce goes. It ia 
InfoloT M a caattic to Ute ailTet (alt, becaoM of the latge quanti^ of oxld- 
Ung matarial which it let fteo whea liie oigaulc matter li treated wiA 
nitnto of lilTcr. Araoog the conaerratiTe caustic*, atMnlc and its com- 
poimdi will Btltl iti [ooper claw; for allhongh aiseaic ia poiaonooa to livtng 
ttwne. It il a powerflil antiseptic agent It fotou no combinations with 
dead or liTing dasne, and ool; a foible one with albmniDOas matter: and 
from this canie It nuut be regarded, la a chewieal point of riew, aa a to? 
InelHdBDt caoatic. 

Chloridea (^ antimonf and inm, which have beta naed aa caiuiicB, ex- 
hibit a mode (faction similar to chk>rlde of ibic. Tbe Ter; Itelde action of 

It win be evtdMit bom tlie preriona ttatenenia that idMDilalry will sQpptr 
■i with am Indafinile nambu of caastlcsi for It ia clear that whatever 
deeompoiet or eomUiue wllk living time soffldeUlj to kill tt, ia, to all 
Inttots Mtd pnipoaea, a canitlc. It ia eqaallr manitat that, while It la the 
eneDllal coBditkm of ev«c7 aolMtaaca profMng to be a caoBtic, that It 
should klU dte Bvliiic tissue it br no neaiw floUows Aat all ceuMcs pes- 
formlng this coadUltm Aoold dntror or dissolve away, as it woe, the tisane 
when DO longir posMSslng llA, t<* this latto properly bekoga to a dl«iDCt 

I am aware that I have not noticed tte so^aUed Initaot action of catistics; 
but, In explaitBtloD, I xepiy, that the consideration of this action la foreign 
to the pnipose of thia commnnicatlon, and, miveover, a sulftect not within 
the^oWncectftikecbemin. — JAd. Timitaad GoaeOa. 



THE CHraOSTBY OF GUXFOWDEB. 

AlthoDgh the processes bivolved In the combiutton of gtmpowder. Bud 
determining its mechanical action, woold appear to be very simple, accord- 
ing to what is at present known of this satject, attU onr acqnaintance with 
the predee nature of Uicee proceSBes Is exceedingly Blender' and Imperfect. 
The consideration of the snl^ect, since Its Bret, and stfll most impOTtant ex- 
perimental investigation, nndertaken bj Gaj-Lnssac mote than thirty yean 
ago, baa led to snch discordant reanlls, that, at the prBsent time, there Is no 
chemical view of it tliat is at all consistent with experience. The normal 
composition of gonptrwder may be repieaented in chemical proportions, by 

Cl+8+KO,KOs. 

or one eqaivaleot of nitrate of potash, <»ke eqnlv^ent of snlphDr, and ttirea 
equivalents of carbon (cbarooal). Sapposing the whole of the carbon to ba 
converted intocarbonkituid,andthenlB«gen tobe lOwnted, Cs + S-f-KO 
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By mcu- 
MgnloxiffBi^owder. Tlaldi bj CombiutloD. ^TelgU. nre 13^)86 



CirbCFH OiatB) (CtrbonlBMid . __ 

BnlpbaT O'liu} — t Snlfitiida of potuiliuiL 0-407S - ~ 

Nitn OTiatt (introsen .. OKBT - S363 

The Tolome of the gM Would be (he uim6 if (he carbon were converted 
into carbonic oxide Instead of carbonic acid ; and if, loslsatl of nitrogen 
being liberated, liiinoxiile of nitrogen were formed; and since the gas pro- 
duced by the ezplaeion of gonpowder conal^ti, at a geneial role, solely of 
carbonic acid, carbonic oxide, nitrogen, and nitric oxldiy wlthnere traces of 
hydrogen and lulplinnitted hydroges, It woold appear that 131 cable laches 
is the largest volnme of gas that 100 grains of normal gimpowd«r could pos- 
aibly fomiBb. Howerer, the experimenis of Gay-Lossac, and those of most 
•nbeeqnent Investigation, Indicate, on the contrary, that the volnme of gaa 
flmished by the explosknl of fnnpowder nndw the ordinary atmospheric 
pressare is mncb greats than that vfalchconld be ftimished according to the 
. abOTB Tlew. Messrs. Bmnsen and Schlschoff, of Heidelberg, have, therefore, 
directed tbeir attention to this important point In Uteoretlc artillery, and have 
pnUisbed a memok on the ent^ject, which not only foraishes the first com- 
plete BOlnflon of tlie problems invcJved in the tboory of the explosion of 
gnnpowder, but which is particnlarly lirb In new methods of Investigation 
and analysis. Tbeanthon.fonn wtmt oftlme, were obliged to conSne their 
RsesTches to one kind of powder, and to its combnstlon nnder the ordinary 
atmospheric preesoie. The methods employed, however, win apply, with 
Blight modiflcatlons, to other caaee. The powder gave, on analysis — 



flsttpotre.,.,. TMe 



iCuboD..... 
B;dn>sen . . 



■lS.f 



A pnllmlany quUtativ* aaalyvia g«*e tbe fidlovinc inhataBoea at solid 
|«odactt of the eomboBtioa ot tte powder employed : 1. snlphata of pot- 
ash, 3. eaibonate of potasli, S. hyposulphite of potath, 4. snlphld of potat- 
■Inm, 5. tiydrate of potash, 6. salphocyuild of patasaiam, 7. altrale of pot- 
ash, 8. carbon, 9. salphar, 10. carbonate of ammonU. Tlie gaseoiui prodacta 
woe 1. nit»]gen, 3. carbonic acid, 3. carbonic oxide, 4. hydrogen, S. solphld 
of bydn^en, and occailcmally 6. nitric and nitrons oxide. By meuis of a 
panlealar^iparatDs.the anthoiBwae able to prapani the stdid cesldoe of the 
explosion, (hie smt^ at yapot whioh accomfiaiilea it, and the gaseous pio- 
diicia,abd toanelyMeachsepanMely. Fw t^ eUborue detafls of the anal- 
jala we must mbr to Um wigiBal meatofr. Tlie toUd naidM wat fbnnd to 

Bnlphate ofpotsdi M'S2 

CarbonBte of potash B7-0S 

BypoenlphHe «f poMsk. Fe7 
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Hjidnta of potaah. . . 
IjiiJphwjrudd of pot] 

fiiltpetn 

Cirbon 



Tlie condensed smoke, or pooder-T^or, « 

BnlpliBU of potaA 

CutHnatc of pcMah. 

Hjponlphha of potMh 

Hydrate oT polBh. 
BolphoOTUild of I 
HHiaMofpotuh.. 



Tbese KoaljFNa tboir deul; that the lecidiuw of tibe explosion of gnapow- 
(lerconjlitesseiitlalljofMilphBta and carltoiute of potash, Bnd not of uilphld 
of polaaglnm, ai Ii eironeoiulf aaanined in militaij books. The gaaeotlt 
ptodnda of the exploeiou wera found to be — 

Carirank add a^tt 

KHrogoi U'la 

Cubania oxide. S'B8 

Hydrogen I'll 

Bnlpbld of bjdrogen o^ 

Oxjgtai frIB 

From this analf sii It also appears that the old theoi? of the e:^ilodoa ii 
Incorrect, Blnce, according lo It, nitrogen and carbonic add Ehould be present 
In the ratio of 1 : 3 ; whereas the actual ratio Is not even as 1 : I'd. The au- 
thors fonnd, further, that one gram of the povder used by them gave O'SSM 
gr. of solid resldne, and 193'1 c. c. of gas, or one-third less than shonld bo 
glren according to the old theory. To determine theoretically the vork done 
b; the explosion, the ant)K»s fli«t determined the qnahd^ of heat erolTed 
In the combostion, which WM fbnnd to be in heat units 643il C. for one gnuk 
of pomler. Thit number i«qiiires, hoirerer, to be corrected fbr flie lieat 
erolved b; the combostion of tbe gaseons products In the combnstioa-tntie 
tilled with air, amoonting to 24-4 units, so that the troe heat of combostion 
Ii eiO'S C. The calculated qnantlty of heat, sapttodng that the combastlble 
Ingredtents of the powdo' bom fMelf In oxygen. Is 1039'1 C. : the difference 
1« easily explained by the absorption of heat on the part of nicrogen-set free. 
Tbe tempnatnre of the flame of the powder Is foond by dividing tbe nnm- 
ber619-Sby the spedflc heat of the pTodacts of the explosion, namtdy e-SU, 
and la thmfore equal to 2893° C. When, howerer, powder bnms in a apwe 
In which it cuinot expand, the nnmber 619'S must be divided by the specUe 
heat^ of the prodacts of the combustion under a constant volnine, which Is 
O-ISMT, and the lemperatnre of the Same is therefore 3340° C. These values, 
S!993° C. and 3310° C., we approxhnatlons which cannot be far from the 
truth. The anthors. In the next place, show that the raceiTedthecsy that tbe 
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BoM rasidne of the VK^odoa of tha powder exact a MDBfblB tniton, l» wbcdlj 
nnfbonded; Blnce Ibti TCsidoe doei not boO. U the tempenUare of hydragea 
boming in >ir, which Is 3SS9° C, «id Iti tenilon even kt that tampeiWan 
cannot, ibereTore, equal a single BtmoephBre. The aathori next taJcnlate the 
preesnce in acmospheres which the powder exerts at the moment of expk)- 
Blon, and find It 4373-6. ot which at>oiit 1000 are dn« to the expansion of tho 
solid reeidne. The presaore which the powder employed coald exert apon the 
Bides of a cannon, would, ae these reeitila show, never exceed 4 1-9 thotuaad 
atmoephnea. Hetice H ^ipean Ikot tiie itstemeati of the beet Mithoiltlea . 
on artillery, that this presBure amoonts to 50,000 or 100,000 atmosphwea, ara 
entlrelY withont ftnmdatlon to flut Ona kUoKiani of the powder empk^ed 
eoold exert in lis explosioK a UwoiMlcal work of 07410 metakUognuiu. — 
Pagg. Am., cil, 391. 

ALCOHOL rSOK 80SGHCX. 

U. Leplay, of I^ane«, has recenOr pntdtshed the iwaHs of a pcotMcted 
research npon the sorglinm. He has Kcognteed: IM, that tbe qoantl^ of 
solid matter which theatem of sorfbnm gt** In drying aDgBMcUa gnidiMU]r 
and qnlte icgtUarly, Ihim tbe fbrmuloa of the paaiele (flowcrii^) to flie 
DiatDritr of the grain, whaterer the soil; ad, OiisoUd BatMr acomnnlates' 
in thejnfcBBndnot in thelnwlablepanof Iheplaati Sd, when the stem ii 
BtUl green, and fbe panicle searctdy formed, it contains only a little sugar; 
the sugar is dereloped as the plaat adraaees and the gi»in appn>a<Aea 
matuiity, and hence the composldon of tlic stem and tb» piwiDetlon of tlw 
sacchartne matter depend mi&«}7 on Qie slate of the plant, and not on the 
epoch of Its ciiltlTation ; 4th, in t^ Juice ot the sorghraa, befoie its matariQ', 
Jn wliich tlie sacchartmeter can diseoTer little or no sugar, fbrmratatlon in- 
dlcatea between thirty-two and one hundred i;rammes of sngar per litre; bat 
as tbe grain advancea townd* motority, there f* a giadnally incnasinK da- 
vlatioD to fha right in the polarising appwatos, caused by the cane sngar 
preeent; and when tlie grain is ripe, the qnandt? of cana sngar indkand t^ 
~ e polariiing aiq)aratDs is btit UtOe 1cm than the sngar indicaied by the 



On desiceatlMi, tlie sorghnm kMsa serentr P«r MUt. of Its welglu. Is 
this state it can be preserred, and so osed hi Iba B^afkctore thron^otit 
the year. Mr. Leplay carries on the fUiricatiou with Httle coat, and ob- 



Accordlng to thia aotlior, tills proGMs is apidicatda to alcobollo Hqnids 
which Itave ^)parently no foreign odor. It conalBts in intrododng sixty 
.£Tamiitee of the spirit to ba ezamined into a flask eomalnlng two or three 
dedgrammes of caustic potaasa dissolved in water. It is well agitated, and 
the wliole is satijected to eviqioratlon mtU enly Ave w six gtanunes remain. 
Then the resldne is pot Into a botDe -with a ^ass stopper, aod aboot five 
gnunmea of dUnte salpburlo add are added; the charactmlstlc odor is 
immediately dimised; this is «BpeclaUy true with ngaid to spirit from grain 
and from beetroot. 
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M. Motnar menlionf iaeUMittDr that lie hu •hny* tocceaded Id pnriiy- 
fng iirirltnotu Uqnon, and troabig thon ItolD theli taatoitiai oils, \ij osins 
MMtle pottwft concnrreatly with wcBnflj-wildnwl wood di»roo«l.— J?t»afar'» 



(Of THE CHEMICAL CHANQB8 OT THE GLTTCOBE OW THE 80SQHD1I. 

At B recant menin^ of tbe Boaton Soeietr of ITUiml ESftarj, I>r. A. A. 
Hajw mad the (bUowing paper " On a cbemleal changs which lakes plaoe 
In tha Olncoie of the Sotf hum : " 

In a paper commDnicaled mhdb months rince, I aUnded to tha flurt, thu 
On jocose of the torgham cnlUvated In New Eo^Mid, like Bold fhilt 
ngar, passui to the condition of diy, or crjitalUne fynlt snjpti. The snbaa- 
qnent more care^ inrestieatlon of this cliange, proceeding indeed daring 
many months, has resnited Snail; In llie prodaetiot ofpurt gbieott of tugar, 
haemg tht JUji^ ffradt of a mrielji efbett-ra^, or cane ptgar. 

In the accoont whicA follows, the espedmsat* were madeon Die gtaooM 
of tliBt rarietf of B<K%hnm wlilch baa dark purple seed ooTerings, — the 
Tarietr gcnecallr calUTal«d In the Nonbmi Btatca. 

WlMn we extract the saccharine matter of tha stalk of the sorghnm, 
aitber \ij ezpnaakn, or thimgh the aid of water, and purify the soloilDa 
I7 means of animal charooal, we olitain gjncoae, boMiag In solntian some 
■aHa of potash, lime, and soda. This g^nooM doe* not afford cxratals by 
eraporadon In desiccated air, nor does akolKdi satniated with cane sngar, 
kave nndlssolved any sngar. 

Ttie perfectly fbrioed cells of the plant, tritorated wlHi animal charcoal, 
aSorA to boiling alcolioi the tame siibBbutce. The dry glncoee is abondantly 
Bolnble In alcohol of 66 per cent., and the dense symp of the same disaolvee 
withoat limit in it. After exponue in warm air, ayatalline concretlous, 
fi fiipMing dry gr^ie sngar, fbrm in Isolated masses. Analysis ahowa a 
large ^«]MWtkm of uUne matter, composed of phosphoric add, chlorine, 
■nlphnric add, acedc acid and potash, sodafjlme, and oxide of Iron. This 
aaUne matter forms a componnd with the glncoae, and thoa mak«e up the 
crystalline grains, which first ^ipeer in the dense symp. These are constant 
retotls. In treating the [dant which has been coltiraiad the two past seasons, 
and they ^caeot do lenarkable ttetnie, In eomparlsoa with those obtained 
on glncoae trma otiter soorcea. 

After the lapse of serwal weeks, boweror, the pnre glacose which has 
been withdrawn from the foreign ablegates exhibits the prodnction of 
erystaUlne points, which, bocomlag nnmeroas, soon assume the fbrms of 
regular crystals. These crystals increasein Totams, bat while forming in the 
glncoae they present skeletons, rather than solid crystals, of a pure substance, 
and are often grouped. Cmde syrup, remaining after the concentration of 
the jaice liy n^>fd balling, nndetgoM the same modiScatlon, and orystalllied 
sogar slowly separates fhJm samples which did not originaUy oootain any. 

Slips of the pith of the plant, which had been cai«faily examined nnder 
the microscopo, without any traces of crystals being found, after soma 
iDDuthB, show their cells flUed with Ttriuminnons, dry crvitals. Bq)eated 
trials prove that tbe chemical change, resulting hi the prodnctlon of the 
OT^, ft'Jm glucose. Is not dependent on exposure to air «ul loss of water, 

A* me glucose Is abundantly soluble In alcohol of 80 per cant., this ag<ml 
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tnableani toleunat anyiiuniieDt tbaiMt>dBetI<iiior5Dgartnanunplo, — tbe 
■agar, whea fonaed, beliig neari; Insolable In cold alcohol. Thiu, whea a 
Mitatn number of CTTHals liavo (bnoed. If w« wtthdrair bj aolntlon In 
alcohol Che onchatiged gtacoM, and after diuipatine th« aloohol, allow it to 
repose, CTyitiHiTWlfon iMommaDoea in the portion remored, and repattdons 
of tM» esperlmemt m^ be made, nntO aftar abont tea numtlu, small por^ 
Uona (Hilf of Biialteted ^ocoae Teaoain. 

Althangb theeridenuor tbeoonvsakmof tbe^ticoae, itep bf Mep, Into 
■agar, affmded b; tlw action of akottol, 1* trnportaut, the otMerratloni bere 
neoided are based upon ezpetlmenu made In a ilmilar manner, with the 
alkaline toLntlon of taitrato of copper, and addolated alcohol satniated 
with cane mgar; the; leare no doubt that the normal saccharine Jnloe of the 
plant tMCOmee, per tt, conytatod into sngar, fonolng regular crystals of 
large slw. Thcee crTstals, by B(^atk>a in water, ara easil; pnrlfled, losing; 
Oteb ponnu stntctnie and beconiing solid, transparent, and coloiless modifl- 
Mtkwt of the rhombic prism ftom an aqneons solntion. They aie alwajs 
apparentlj more Tolomlnoos than the oyBtal of cane sogar, formed nnder 
l&s drcmnstaaces, but thej Imto all ths brilliancy of esne sugar. In 
chouksl characten, the most pure tSTStals jet obtained show a diTerd^ 
when compared with oar cano or palm sugar. The; us less soluble in 
wMer; In mlphnric acdd the; do itot exhibit the same depth of cidoradon 
that ngBT'cane does. With the copper test, a partial F«dnction takes place, 
nadtt the same conditions, when cane sugar does not produce change on 
thbagnit. 

The conclusion nached Ii, that this sngar, wholly unlike any variety of 
(IneoM or ftult sngar, belongs to a higher dasa, and probably will rank 
wiOi beet sugar, In most of its characteis. 

The present Is the first liwtanca, wltUn my knowiedgB, of the convenlon 
of any Tariely of g^ncose Into sogar of Ugh grade, after Iti extractloH 
•iMflcially. 

Dr. HvM fkirater Hmatktd, that ncttbw the etystalllne Ibrm, nor the 
aellan of the pcdaiiscope, are to be ndled npon In distinguishing the varieties 
of sugar. He considered the cryBtalline brtn of the soighnm sugsri, and 
the honey tngars to be <Ainfij»i ; Uja diemical pr(q>ertles of the sugars ht 
ngarded as tlw only dUtiaet proof of the Mvraal Taifctiea. 

OK THB Aonta or AsamBsstA. 

At a recent meedng of tbe N. T. Academy of Medicine, Dr. DeCmolil 
remarted that members would rMUlIect that, abont the year IS47, be called 
the attention of the academy to certain pi)poBltloD8, which be then made, 
proving quite conclusively that caitranic ^pld gas is the efficient agent in 
eaosiog anostbeela. The carbonic acid may be given as snch, or oce of its 
chemical ingredients may be so admlnlsiravd, that, finding in the blood the 
other constltaeDla of this componnd, carbonic add gas is generated, and 
anoflthesia, to a certain extent, is the result. Thos we may administer oxy- 
gen in large quantities, in the form of nitrons oxide (protoxide of nitrogen, 
or Isaghlng-gaa ), which has all the chemical reactions of oxygen, but la 
much more aoluhle In water aod the Bcrum of the blood than pure, oxygen, 
and, therefbre, is much more readily taken op. This compound, meeting 
with the cartMm of the blood, carbonis add gas is formed in la^^ qoantl- 
tks, with (ho prodoctlou of aoawihcsia to a certain extent. Or we may, on 
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T the caiiNM, M tba oxide of cartton or any of ttie 



the Renlt. 

The Btaf^ of ezdtenMiit oomnpoiidi to the pBfcid of combbiMioo oT tbflse 
liliiwillll and Ae foiiutiaB of caitMNifc add gas. If tho gaa is admintetcred 
ai mmA, there will be no sta^ of e» d t—ea t ; bat if the maMttnonts ««m- 
Une dowlr, and tte gaa k gtatrtiui in UnKed qnantUfw, then will be a 
cmnvondiBi; itala of «xdMn«nt. !%■>, in llie stapor of drnnkennem, 
caitwnlc acid ii exhalad tai nomalqaaDtitlea;bat at the Hapor paama off, 
large qnaatiliea of that gM at* exhaled. The renotu fta«e of Oie arteiial 
Uood, datiim MuetdMfla, la another proof that caitranic add Je bdng gene- 
rated in laijie una ill II Im If It is tme that fai pait-mortai sxamlnatloiiB of 
thoae djlng wiiile HUdw thebllliimce ot cfalorofocm, babbkn of air aie fMmd 
In tlM Iteatt and blood-Tcaaeia, It li hlghlj probable (hat fbb air is carttouic 



The 011I7 Beans, In hi* oplnioD, of aaj arall In mtoring a patient Ihnn 
profonnd or fUal annattMBia, is aittfldal iMpinttien, or mch olhw meana at, 
by exAlDg reflex action, wQl lemtore nspinitlon, ud thus huten the elbnl- 
natkm of the carbonic add |;as. It has been noommended in thraateaed 
and tyipaimt dnaBi from aaMnlMeta, to reeon to the inbidatian of oxjgea or 
nitrons oxide. Seasoning ftom the pranlsefl which he had givm, such 
remedies woold be in the biglieat degree duigeroiu. To satisfy lilnuBlf in 
tvgaid to this fact, lie had made nnmenHis experiments nprai animals, and 
InvarlaUyfonndatatalisstwhaUmedl^admiiilnerlDgoxfgai-— Vflw ToHc 
Jouraaf 0/ Medicim. 

Ax a sobaeqaent meetki);. Dr. Detnold Arond tbt aoadony wtth a writ- 
ten eipositloa of his views of the Tadaaale of the actlm of ehlorofoim, snlph. 
ether, and nitrous oxide, the tbree agents eroploTed for the purpose of pn»- 
dncing aiuBMbeaia. Be attribmas the action of all of thfm to tbe laodnctioi) 
of carbonic add gas i» lite ipitmt. The fint two sappl^ the caAon, wfal<^ 
Absorbinjt oxTgen from the blood, and the last sapplytngozjicen, whliA, 
absorbing carbon,— la iMier case carbonic aiM la thensntt; which, by Its 
action on the liTtog organitia, ]HodBces aoaetheala. This theory, thtMigti 
not absolntelf susceptible of demonatratloii, is jet, apparently, baECd. on a 
logical fonndatian, and finds a leaning con&imatloa la a number of wdl- 
hnown ihcts. 

ASEffTHEaiS Br CABBOTOC ACID. 

In the Annnal of Sdentlflc Discoverj fbr 1358, page 320, some accoant of 
experimenu Instltnted by Drs. Follln and Simpson, on the tige of i»rt>onlc 
add fbr local anesthesls, was given. We have now to report on the effects 
of its Inhalation when mixed with a certain quantity of air, as obsorved by 
U. Ozanam, who proposes its nse An' man. Be states, that the effects <rf 
carbonic add am ifmllar to those of ether, bttt mme fOgfttve; and while, 
with the latter, the luhalaHon shonld be Intemrpted at intervals, with cor- 
bonic add^ the levetse is true. He afflrms, that as long as It is wished to 
prolong the sleep, the Inhalations should be continued; that they may be 
continued ten, twenty, thirty mlnntea or more, without danger to life. On 
ceaslug the InholatiOD, waking is almost immediate. In these experiments 
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BO CBae or Mdda) death has been obavred, u in ebloMtfarm. Wben death 
li In pnwpBCt, It comes skiwlj, and may be ftceeeea for a long time In 
advance, and Ita progieaB noted, by the Mate of tbe bead atid that of die 
papfla of tbe ejw. Hm IbUowliig experimuu, reported I7 li. Ozaoarn, la 
Uglily intereistlng : 

"Ipr^ored agaa-bag, eootalnlDg ISO Utna of caibonlc add, and neolred 
Id coDtlnDe the aneitbesia as long aa %«> poMlble. The anjmal was asleep 
at the end of three minnlea, irf thoot donTolaions, and ao temafned, extended 
on tti aide. The bihalatkma wera omtiiiBed fto- eif^hty-eeten minntea, and 
tben tbe qiparaCos iras withdrawn. The deep was prolonged aAerwarda 
for Ave minates; towards the tenth minme tbe legs commenced U> shake; 
at the flfteenlh the »"'"■»' was up again; and thos 102 mlnntM were nsed 
lb the whole eiperlmeDt — a length of thne mnob befond what the longest 
operathKU would reqalre." 

Meean. Ferre and Oianam hare reaplred thegasMvetal ttmes — If not to 
the prodoction of sleep, at least ts fbdlng lis flnt efibcts. They say Ha taste 
is sU^tly pungent, and as agreealde as that of ether; It exdtee sallvatkin. 
Tbey jHopose lt> adoptkm, lo migicsl practice, as the least dangerooB 
metbod, and as suffldenlly efflcadom. — (bm^<Mdaiea ^ aUHmiaK't JawwU. 

IBQUIBEES nrro the QUAOTITT op AIB mSFlRED THROUGHOUT 
THE DAT AHD KICHT, AMD CNDEB THE IKFLUBSCE OF EXEIt- 
CISE, FOOD, UEDICnrB, TEXFEEATUBE, ETC. 

A connnnnlcaMon oa the above mttJect, to the Koyal Society, by Edward 
Smith, H. D., contains tbe reenlU of 1300 seriea of observBtkins. The 
anthoT himself was the sntject of all the InTeatigMlotui. He is 38 yean of 
age, 6 feet In height, health? and stroDg, and with a vital capacity of the 
langa of 280 cubic Inches. From this communication the following facts are 
derived; 

Tbe total quantity of air Inspired in 24 hours (allowance being made for 
Intervals, amounting, altogether to 40 mlnntes, during which it was not 
recorded), was 711,060 cable Inches; or an average of 29,627 enbic Inchei 
per boor, and 493*6 per mlnnte. The quantity was much less daring the 
njgtit than during the day. There was an Increase as the morning advanced, 
and a decrease at about 8'> 30u P. H., but most suddenly at 11 F. M. Dur- 
ing the day, the qnantl^ liMnvased immediately alter a meal, and then sub- 
sided before the next meal ; but in every InsUmce It rose again Immediately 
before a meal. , The rate of frequency of respiration generally corresponded 
with tbe quantl^, bat the extremes of the day and nl^t rates were greater. 
Tbe period of jjreatest parallelkm was between tea and sapper. An incicase 
was occasioned by one meal only, namely, breakttet. The average depth 
of respiration was a6'5 cubic inches, with a minlmam of I8'l enbic inches in 
the night, and a maximum of 33ii cubic inches at !>> SO™ P. M. The mean 
rate of the pulse was 78 pet mlnnte; the minlmimt at S"" 30™ A. M., the 
maxhanm at 9> 43*> A. H.; — the diflbrence beli^ more thui one-third of 
the mintannm rate. 

Sleep came on in two of the series of eonttnnons observattons, uid the 
Itmeof lt9 occurrence was also that of tbe loweetqaantities of air inspired. 

The amount of breathing was greater In the standing than In the sitting 
posture, and greater sUdag than lying. It iras increased by riding on 
horseback, accardliig to the pace, also by riding in or upon an omnibus. In 



;.. Google 



SH AHHUAL or KHUrmO MBOOTBBT. 

nUwaj tnvelllBg, dM locnu* ma gnMor in s aecond tbMi te m Itnt-daM 
fntagB, and gnalMt tn b ttifad-Giau Bud on tbe «agte«. An iiKi«we wm 
■bo piodnced br tvwtag, ■whntntn^ walking, nmnlif;, cnnrlng iral^U% 
•MSMding sad dcMCBdlnt; nep*, and ttw briMW of the tnad-wiiael; and in 
NTcnl of tbeu caan tfaa rate of inmaaa was deiennliMd tor dilltaiait 
deRnes of exertiim OMd. BwMlIng aload aad itngbift, and Hm monMient 
lecommeBdcd b; Dr. Hall Ibr mtoriag anaprndsd laairtntion, inoMted the 
qoandtr; tpendlnK fbrwMd, irtillM dttfng, kMned It. 

The tpuiMj at Imptnd afr waa iacnaaed bjr a xp ot iira to the heat and 
li)^t of Uwnin, and iBttaned fai darkuMi, Incnaaa and deenaae of wdfl- 
dnl beat produced rarn^Kndlng dhcta; and llw dcfMh of naplMtton wna 
Kreallr faicnaMd bf great heat. An tecmaat In qoantily wai caoacd also 
t>r ccAl bathing, and iponging, and the oold ■bower^tath ; by breakfait, 
dtamer, uid tea — when tea actsall; was taken; bat when coSbe was sob- 
■Utnied, there waa a decnam. BapftT of bread and milk also caoMd a 
decnaae. Hllk by Usetf, wltk met, earned an increaae. 

Aninocaaeww obtaliied with the fbllawing artMes of diet, Tii.: ^^t, 
beeftleak, ieUj, white brMMl (homemade), oatmeal, potatoea, angar, tea, 
nim(l ot). The ftdknrteK caued a decfeaee, Tb. i batter, fU of beef, olire- 
oll, cod-llTer oil, arrow-root, brandy (1 oe. to II oi.), and kirchenwosaer. 
Ether (i drachm) Increased the qouttitf and dqith of InspinttiOD. A 
decrease In quantity was caused by sp. anunon. co. (Siss), ap. ammon. feet. 
(Slss), tinctoreof opinm (SOHI), morphia (^ and ^.), t«rtariz«d antimony 
(1 gr.), and chlorid of sodium. 

Carbonala of ammonia (15 graliu) caused a unaU Incnaae, at flnt, and 
then a imall decrease; febilftige m«dldnes had a like effect. Ohlorofona 
(SSniand Ssa),by the stomach, Taried tbe qnantity bom an average increase 
«f S8 cubic inches to an average decnaae of 90 cubic Inches per minute, 
with a ■""^i"""" IncrMse of 63 cubic fnchee per ralmite. Chloric etjter 
{ ! Bs) also varied the qnantlty, bnt there was an average increase of 17 cubic 
InclmpcrmiDnte, and of 18 per mlnnte. tn the ra»; whilst the pulse ftU, 
on tbe average, 1'7 per mlnnte. Cbim^onn, by inhalation (lo Jnst sliort of 
■DOODSdonsneas), lowered tbe qnanUly a little daring the inbalatioD, and 
more so anerwards. Tbe rate was unchanged, but the pulse fbll, on an 
average, I'T per mlnnte. Amylene, BimHiirly administered, and lo tbe same 
degree, increased the qnaatlty, during Inhalation, 60 cubic Inches per mln- 
nto, but afterwanls decreased t( to 100 ouUe bichei per minute less than 
daring the Inspiration. 

DEIKC'IIOH or ABRSHIC AHD AKTDiOirT. 

Dr. Odllng haa aacertahied that j-^ ^ grain of anenlous add may be de- 
lected with certabi^ by means of BdnsiA's teet, and that the metallic do- 
poette, oryBtaDine eabUniate, and yellow sulphide, may be obtained mccea- 
aively. Be givea the pretomee to Hoe capper ganse for tbe predpitatlon of 
the aneolc, and condnda the tubUnuuhni in a hard glass tube, two incbea 
long, one-dght Inch diameter, sealed at one end, and drawn out at the other 
cod to about an Inch, almost capDIarr, He IIikU that dedslve result* am 
obtained when Che dilation amounts to 9,aso,000 times the weight of ana- 
nious add. Protracted ebullition serans to be a necessary condition of the 
deposition of arsenic, parttcnlariy when tbe quantity Is small or tbe degree 
of dilntlan [ct^at. It has been urged as an objectloD to Belnsch's test, that 
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dorJiig tke etaoIHtioa yii& hTdroehloiic add, uwnlc is ToUtUiicd a* chloride ; 
bm Dr. OdllDg does not consider tbia fun \g of any conseqnence In pnctioe, as 
the lOM U Inappreclaltl; 8m«l], and might ba prorlded ag^iut by nalng a 
anuU ratort for the operation. 

It ts geaemOf beUeved that BelnaA's teat la ^i^ieable only for tiie deteo- 
Hon of aisenlcal compiHuKte that aie diisolTed by dllnu hydrochloric acid. 
In casee of potooning, II la not onUKqaeiLt that the whole of the anenlc la 
converted, l^ the decomposilion of the tteaoeB, into tersnlphlde, vhlch la 
generally represented as being liuolnble In dilate hydmdikiTic acid, and con- 
•eqnenlly the arsenic vonld not be extracted ttam the organic aatMlanco and 
Ubsdm by boOliig with dilute hydrochlorie add; howerer. Dr. Odllng has 
fimnd that the predpttated tarsalphide of anenk l> readily dissolved by very 
dilate hydmchloric add, and even by boOlng water, to a much gieat»r extent 
than was observed by Dr. ChrlMlsiKi. 

He flods also that the deposUs obtained Aran anenlc and antimoDy resem- 
Ide each other very eloaely; but that thUlsBOtof ai^ consequence In ptaC' 
tlce,owineto the ease with which the ai ~ 



With regard to the detection of antimony by means of Relnsch's last, he 
0nds that blsmnth, and even tin, will yield metallic deposits which cannot 
aafely be dlstiagalshed ftgn that pbl«liwd trim anttmony, by the sppearance 

The (fatnutan of the blsmnth d^wslt are aomswhat pecoUar; when thbi, 
it approxinalM closely In appeamnce to that obtained with antlinDDy. The 
deposit obtained with tin dUTeis moch oocording to drcnmstancee; when 
thin, It hasapocoliar dotted appearance; somettmes ft Is almost black; some- 
timee steeV-Uns. When heated, it «omatUnes appears to diminish consider- 
ably. It would, mMeover, be prodaeed imly when the amonnt of metal In 
solDtion was so large as not to present any dlfflcnlty in detecting it. 

t)r. OdUng BDggOBts tbe foUowli^ m a delicaU method of conOrmlng the 
IndicatioQ of antimony : 

The coated copper Is covered with a solaHon <^ ooe grain permangsjiate 
of potash In fifteen ooncee of water, a drop or two of potash eolation added, 
and the whole boiled. Id a few minntae the pmoauganato Is decomposed, 
the antimony passea Into solntitn, and may be precipitated by meajit of 
KilphnieltBd hydrogen trom the solatjion acidulated with hydrochloric acid. 

Ktvrelion of Artetdc and Aniimong in the Vrmt. — Dr. Kletzinsky, as the 
nenlt of his InvettlgatioiM apoo tbe expalskMi of raetals in Uie luo^ons, 
comes to the foUowifig oondosioBs: 1- Tbe presence of a small qnandty 
of albamen In arsenkal nrlae Is indabUable, but U is problematical in antl- 
saonl^ Brine. Tbo aicTetioa of boUi melsls may take pUce In the form 
of their alkaline aalCs. 3. The excretion takes place a short time afler 
poisoning by Ksenie, more quickly than in antimony pc^oaing, aod con- 
tinncs anlntermptedly notU death or recovery, — the excretion of antimony 
Gontlnnlng nanally longer tlum that of arsenic 3. That In Its forensic 
relation, the anaiysli of the nrtne In anenlc or antimony poisonings, pro- 
viding the patient live for ftem twelve to twan^^Mir honrs, Is cap^de of 
fhmisUngacomplele negative orpoaltlvecoacliulon.—ir(ei Woehaitiiui/i, 
Mo. 8. 

Source of Error in Manh't TeiffOr Ammic. — The (Bllowlog Is a resume' of 
a p^>er read befoie Iha French Academy of Hedlcine, by H. BlondloC, on 
ft ttgaee at enor ia making ate of Manh'g mttliod. of detecting arNnlc, 
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It Is known that MtHn. Handln and Danger bare piopOMd to modify flis 
method of Manh by appljliiK aalphnrlc odd to carboolie the org;aalo nutt- 
ten iiupecMd of con^ding; anenic H. Blondlot, wbile examinint; tbe 
Itomaclia or three persons who had been poisoned bj araeniona add, foond 
on tbe rnatmis niembnne amall Avgioents of ttib add, whicli saperfiefallr 
were of a fine j'ellow color. He thought that tiUs yellow nutter leaiilled from 
tfao fonnalkin of a snlphlde oT araenic, raealUng rh>m the actloii of b;dro- 
■nlphnrie acid on the arsentoos acid, and ulterior experiments proved tbo 
correctness of QiiM view. As hrdiosolpliDric add is ibrmed In pnlrefled 
organic msttws. If they contain arsenic, the sniphide of araenic will be 
formed; and M. Blondlot shows that ani|Aoj1iig salpbaric acid to carbonize 
theie matters, will leave with tbe carbonized parts the sulphide of vsenic, 
•o that a pcKtlon of the poison will be lost A. committee of the Academy 
has ascertained the exactltnde of the sssertlons of U. Blondlot ; and to arold 
this MOrce of enor, they propose to throw opon the carbonized remnant a 
great deal of concentrated and boiling nlblc add, so as to transform the snl- 
phide of aiMDlc Into aisenlon* add. By dteUUed waiec the exceea of nitric 
add Is then expelled, and the aisenlc may be easily fiund by the method of 



BSSfBTBUXTY OF THE PBIIIC3PAI. BEAOEHTS CUT STBTCHMINE. 

Proftostors De Try and Der Bnig, of Botterdam, ha*e recently pnbUshed 
tbe reenlt of a series of experiments, showing the sensibility of the piindpal 
leagmts need for the d^ectian of stcrchniue, wbea administered as a 
poison. Their eondosloos are as follows : 

Ckromalt (f Ai<aiA, or ferricyaw'Je ef Potamait and Cbdcntfriitof A^Anre 
Acid. — By these reEgraits ^5)^55 of a grain of strychnine can be detected. If 
one drop of a solntlon, contahilng one gtain of strychnine in 60.000 gtaJng 
of water, Is evaporated In a small porcelain dish on a walar-hath, and the 
remaining sabstance moistened with the BmaUOBt possible qnsnilty of pore 
concentrated snlphnric add. By Introdndng in this solution a very imaU 
fksgment of a crystal of bicromate of potash or ferricyaolde of potassinm, 
and mOTtng this fVsgment wUh a ^ass rod in the solution, a beantifnl daA 
pnrfde color Is jnodaced on every part of the snifoce of the porcelain that 
has been In contact with the add solntlon, and the fragment at one of the 
two salts. 

Bm-JedJierfPctatiiiaiiaitdMiiieoflterctiriitHiiPiHanitm: Byasolntion 
of one of these componnds, T-ninn of a grain of strychnine can be delected. 
These re&genls, like the fbllowbig, posseei only the ascertained sensibility, 
provided the drop of liquor la contained In a capillary test-tabe, hi which 
the llqnid, althongh only a drop, (brms a small colnmn. In which the forma- 
tJon of a predpltate can be observed by comparison with a similar capillary 
tnbe filled with pun water, and mixed with the regent 

JVinnic acid reveals .^gj^g- of a grain of sti7clmlue. 

BbMm 0/ cUorime w wder, i^^. 

Ba^ocyamdt o/p<iCaaim», ^^. 

Ntviral chnanale ofpotaA, ifa^- 

The preclpitUe formed by bln4adlde of potastinm la brownlih-iied, and If 
distolrad In weak, warm spirit, addnlated by snlphnric add, beaaUfnl crys- 
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DMrcDry Bud poMwiDiB, br tannic iidd, and by MlaUDa of cUorioe Id water, 
*iB wbite. Tut 1m( telgenl moM b« umA bi relatiTt lai^e qnantltr, and 
the prac^dtale fltrmed by tt doe* not ftppear ImnedlMelr. 

Tbe ^>eclpMw Amied by lolpliocTtuilda of potouiam and aaotnl chio 
mate of potaab an boifa etritalUaB. Tbe color of the (Ormar b wbite, and 
tbo form, erf llu ajiltit obMrred by tba mteroacopo ia rwj cbaraeteriatlc. 
Tbe color of tbe latter ii a baantUOl yellow. Tbe foimatiom of botb tbeae 
precJpiCatiw it Mceleiated by mbUag tbe iurikoe of tba tnba with a ^asi 
lod. 

The [seeiiiltaM foraied by dromato of potaab geb Immediatelj a dark 
yorple colv. If moistened by eoneootraied n^pbarle add. All tbe otber 
pieclpitatee get tbe eant color. If they are dlaaoiied In a noall qoantl^ of 
•tiODg eolphiulc oeid, and tbe scdntion broo^t Into contact wltb a ftagment 
ot avystalof duonialeof potaaborfenieyanldeof potaaalain. 

Tbe aUbon aleo gtre aa tibelr opinion, foondad en a^arlmanta and taiTea- 
ticatlou: 

That If death haa been eanaed by abTcbnina, Ibia polaon can be detected 
In tlie body, inwided It baa been admlnlatBed la a qoanti^ mon Oat mffl' 
timt to canae death. 

That If tbe poUonioc by Mrdiuiae hai been duoule, and has leaidted 
fhm a qaaiuity not gnaMii than Jnat neoewarr M cause death, tbe came ot 
this death txuael bt prorei, either by tbe pott-mtorUm ezamlnatloa of the 
body, or by a chemical InTestigatlon of the intestlnea. 

That It appeon to be highly pn^MiUe that that part of the MTcbnlne 
wblcb acts mortally la decomposed in the living body. 

That the nrlne of patients who take stiTchnlue or its aalt* as a medldoe, 
eontaioB not a trace of this pdaoo. 

Ur. Uoxwell Simpson, In a commnuicxtlon pabUahed in the DnbUn fla^piiaj 
GaxtUt, gtatea that etrychnla Is not the only substance that wUl jaodafe a 
pniple ccdor when brongbc into contact with a mbttore of bicbromate of 
potash and oH of vitriol, — the test nsnally relied on for tbe detection of this 
polioD. I bare fband that naphtha! Idam, an organic base derived from 
niq>blha]lll, will produce, as might iuve been expected, an exactly similar 
color when tested with Ibe same mixture. The color ia best brontjht ont by 
making a mixture of equal volumes of oil of vltiiol and a cold saturated 
eolation of bichromate of potash, and bringing it, vhila still warm. Into 
momentary ooutact with a particle of tbe naphtbalidam. 

AHTIDOTB rOK ffTBYGHNINE. 

The ScT. S- Hanghton, In a eommnnicatloii i«aeattr made to the Boyti 
Irish Academy, on tbe properties of nicotine and strychnioe, stated : 

" TIkat he was inditced to nxike the experiments by the oonsideralion of 
tbe spedAc actions of strycbniiw and nlcotliM apon the mnscaUr syMem, 
which appeaiedto be so oppoaite in their chaiBctnr as to lead him to a 
oonvlcUoa that they might prove to be equally aiitidotas to each other's 
action. U Is generally believed that itrychnloe exerts a spedflc action upon 
tbe k>wer or lumbar portloas of the spinal column, exciting the mnscniar 
aystem (at least the volnntair mnsclee) Into a stale of tetanic costractioo, 
■ndultlnmlely prodnctogdaathlndiwetlf, tr r a nd e rfcu trasplraMoB tn e rWin . 
22* 
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ieally ImpoulldB, by Ttataa of tbe panuaent contnction at the pectraal 
miuclea, and not, as wu once Bnpposed, by its action npoa the heart. It b 
•1m well knoim that the mo«l poweriU agent we poaseu for relaxing the 
actioB of the mosclee it nicotine, wbetbet Bdmlniatered in tbs form of 
tobacco smoke or the Influlon of the leaTea. From these well-known foeta 
he (Ur. Haoghlon) was ted to beJIere that the*e poweifnl pi^soiiB might be 
Bied ag anUdotei to each other's action ; and with the Tiew of teeting this 
oo^^ecta^e, he made wvenri expeilmenii. Toot of iheae went to show the 
efibctt of the two polaons leparUdy. The fifth and lirlh are important, aa 
they tfpearcoitcliudTe to Hr.Haughtoaaa tothe action of nkotiae In rMard- 
ing, and in certain casBB, completely connteractliig the eSbcts of sbychiiliie. 
In the Bfth experfmoit, a trog had Ured tor forty-ieTen mhnitei In a n^' 
tore of two aolotionB, of which one would have deelmyed ate Id fo>r 
mlmtet, and the other would hare prodnced paralyiii In one minnte, and 
desBDjed UAin twent7-thre« mlnotoi; aod yet In the mlxtnra the animal 
had lired for tortf-tlyta mlnates, and afterwards tar twrnity-fonr honra. 
In the aixth experiment, a trog fanmened in a similar miitUB of the poison 
Ibr ten Dilnates, had nllimalely recovered, — the effects of the stiychnino 
being comi^etely obvlUed by the aetloa of the nicotine. Ifr. Hanghton 
expressed a hope that fDrtker inqolriss wonld be imtftnted into the action of 
strychnine and nicotine upon some of the warm-blooded animals, as he 
beUered that in nicotine, which was always easily procorable in the form of 
tDbacc»4eaf Influlon, would be ftmnd ft valnalMe aatUote in at least soma 
cases of strychnine poisoning, whetbw intentional or aocidenlaL 

on THE DETBCnOK OF THE OBGADIC AliKALOID POISOKS. 

At a recent meeting of the Boston Sodety of Natural History, Hr. John 
Gtten stated that he had detected imeqairocal signs of strychnine In the liver 
at a skonk which was said to hare been killed by thU poison. The process 
by which it was faond Is that proposed by Flandln. 

As li well known, there Is great difflcnity in detecting minnte qnantitles 
of vegetable poisons in the animal body; and the theory has been advanced, 
Oat they are desBoyed before reaching tbe liver. 

I>r. A. A. Hayes remarked that the ooramnnlcation of Mr. Oreen had 
Interasted hhn, and he deemed It highly important, on acconnt of thepodttre 
fkct of the detection of stiychnia, after a moderate dose had caosed death. 
From pasonsl experience, he was led to add his testimony to the efficiency 
and Blmplld^ of themetbodofH. Ch. Flandln, for detecting the poisonons 
alkaloids in the tissnes of the organs, as well as in the contents of the 
stomach.' 

In some trials, in the way of testing this mMhod, Dr. Hayes stated that, 
nsing simple extract of opium, and purgoliig morphia and meconic add, he 
had been led to the oondosion that the excess of lime might react on the 
alkaloids, at the temperature of the water-bath, and thns redace the amonnt 
<tf any alkaloid It would be possible to detect. In some cases, too, tbe dry 
moss containing the alkaloid with a large excess of lime, even in the state 
of fine powder, was slowly acted on by alcohol: a great abundance of 
lime combinations with fht^ adds being present. He had found It advan- 
tageous, espedally when operating on partlaJly digested food In stomach 
contents, to add a small ponton of chloride of csletnm solntton, which has 
the inwer of dliMlTinc lirae In excen, when concmtnUed (Ca. CL,OaO.), and 
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Hxag, wUltoat dimlnkbbie Its ketlri^ In bmUne up protMn rampoond*, 
allowB the di7 matter SQl^Jected to iJcobol, or other aolTenls of alkKloldi, to 
lemoin penoeahle. When baiyta or lime ]a inbaeqneotlf employed to 
develop the alknktid, either with or wllbont aamiaiiU lalla, the chloride of 
calciam doea not Inteifeie, Mid Tei7 pnie alcoholle or ethereal solntioiu can 
at once be obtained. 

He added, that be wtobed to e^mn hi* r™ -'""° with (be oplnloo of 
Mr. Oreen, that the diemkal vxpvlmmu (hoaU be w> condBcted In the 
March after poleoa whkk bad eaaied de«h, aa to eUmlnateftiMn the duiwi 
that ponloB which had emtend (hem, aa b^Ug dliUnet In lla effMti tnaa 
a« nmafnder fbond In the Monuch or InteeUnu, Dncombined with protein 
«ompoDBda. bLca«eaof polaonliigbrcainialTepoUoM, the part* destroyed 
or altered are eaall7 obaerred and the reatilti of maaj experlmenta IuhI led 
him to form the ofrinlon, that the ocganlc polioni. In their acUone, leave 
traces onlf little less strong maiked. 

In proof that strychnliie la a mocb mora Btabte bod/ than has boen 
Uttierto coM^dend, Hr. Gtem cited tnm the Jvuraal abHaik (1836) an 
•ccoont of toxlcologlcal ezperimenta apmi the bodka of TariMU wilmal* 
'wUch bad been ptdaoned with nUnnie doae* of itrTCholnB, In the titmt* oC 
which that rabnaaco bad been fbund. It was leoognlied after the Upee of 
nootbB, and eren ibr yean; and, in me Instance, was foond in the bonci, 
and in the material of a wooden box In which an animal bad been buried. 



coLORATiOR or FOISOira. 

Dr. HoO^ an Eii^h fJiemlit,recommeada the coloratkm of poiaonooa - 
■nbatancea with carbo-aiotlc acid, toe tite following reasons : 

" I. Its eoloiiiis power li ao great, tbat one grain ta raOcient to Impart a 
distinct Tdkiw GOtor to 70/300 gtalna, or one gallon of water. 

"2. The taste la io hUeanlr DltMc, that, in the abore pnpoHloBt, U lm> 
parte a rery decided ttittemea*. 

"3. Carbo-aaotlc add also poBsesBce the valuable property, whicti it ptat- 
Karfe i(M{r, of gM^a Tdlow color to the skin, as if the pecBon were Baffering 
ftom jaandie^ irtMB taken for three or foor days In dose* of one grain per 
dkm. TUt rmlnfaftnn woold be easHf ■n-Hngni.hawi A^jm jaundice by any 
■wdlcalmui. 

"4. The nioiig eolor which carbo^aotlc add Imparts to tbod, urine, and 
fteces, wooid sore as a proof that poison bad been adminiMered, eapecially 
when deteettcoi of Uw particnlar polaon coaidoyed might ba doubtful, ai In 
the case of cBydmiiMi and otheroqanlo poisons. [Cart)o«sotic add can also 
be defeated in ttbuU fuoatftua bj tke aHm^>Mat« tens.] 

"S. A satoiated lolallon of carbo«iotlo add la prasalo add does not iqi- 
pear to XB/od)tj the therapeatlc aetlMi of that potent lenedy; and twenty 
drop* of sacfa solntiaii impart a deep yeUow color 1« one gallon of water. 
{Ten drops tfaga one gallon.] 

"&. The-ecdn liaparted to water is pewianent A. bottle irf' water taken 
fiom aixtsaz iMlIans of matv, to which okx {man of carix^asotic add was 
added Ml the 31st of Iihrch, 1896, ainiiirdi <ifAfUai moMJks «£»«, stlU letaina 
tta yelknr ccdor. 

"7. Garb<>«Kitlc add does not ptoduca any dekMrions eilbcts npon the 
system. I have administered It nntU the skin, coqjonctlva, nrfne, and sailv* 
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ID quite jeOow, and > bittBr t»te fett ta tbe montli, wltboat pocdvliig ml 



wttb an gqul toIbim of a ioIwIob «r o^ p«t of eTjMalUMd oAonue of 
toda bt tbrm putt (tf mtar, iDd A ra7 maH qMBti^ of bMto jiltMte of U>- 
mnth be added to ft, dM UMer becoMM gray br ndoMlMi, if fra^ nigai bo 
pnaniL Gaaa iqcar doea BM poicei tkta f ioptttf , and aaoa of lb* other 
bodlM oocwvtag In Dm mtee UatkBo tke btanutfh mU. — Ji>n.^/Vnb. 
aMM,lxxLp.431. 

HEW TEST FOS XAITGAITESE. 

Bottger hai gfren ■> a D«ir nigeot A>r iMaaganeM. Be atatn that the 
miBDlen qiuBtK; n^ be detected by tbe dilm^^a ot potaA. In order to 
detect It, tfarov a snaB quittltr of tbe material eospected to contain man- 
gaaeM Into a -teat-tube, which abead? eentalna the dilwate of potash la a 
Btate of flBkra. After fbe eomtHutioD hai enllntf ceased, aad tlte tabe I* 
coid, a peach-bhMSOBi lesfdae wffl be left if there haa tmieuA tbe imalkst 
qnoutit; of manganeee. Bj meani of this reaction, Bottger has discovered 
nunganese in bOKwood, iMecli, coifc, in tlie iodine of commetce, tea-leares, 
and seveiBl articlee of fiiod. 

OIT THE SRSCTKHf Ot ASOT.TEK&TTOHB OF T«B KTBSBXAI. OILS. 

Id l8Si, an emiBaat drag booM of DiHden offtoad a priae Ear the solntion 
oT the following proklom : ■— To Sad a oertaln and eaaMr ai^Ucable metliod 
for the detectton of oil of tsrpeatlne in the moet importaat etheieul oIIb. 
This problem was solved bj, and the prize awarded to, Mr. G. S. Hi^pe, of 
Lelpsic 

Tbo^h It WW not tba good ftmnna of Mr. H^ipe to dlieovcr a sobatance 
which cbaraeterlus tlie oil of toipantine esdulTidf, TOt we ani oubled, bj 
fiie teet need >ij htm, uuMewMlj to dcaaonatiate the sane in mon of the 
oils containing ozTgen, — those oils containing do oxygen, as tL Jnnlperl, 
Otii, etc., tlMtftfbre (ooapted. TUt laigtni couMs ht BlD»[inaiild copper, 
and tbe mode of ltaan>IicatioaiaaafliUQWBi 

A. KMaUad opraurdte (a wall ^asi tabt^ Cfis at oae end), «4ilch ooght 
to be perfboUy dean and di7, is flOed (Hw>ftiitrth, at ai ifa* nett ene-lbird, 
with Ifae soepectod oil, thea 3>3 milllgraaamei (aboot a* mm± as a unall piui- 
beed)of floely powdemd and perfMlr dry nltn>'pinBsld cc)^ier is aiUod, and 
wdl shaken ap ; then Ae fabe Is heated itrar a iplillrflaine np to the boiling^ 
point of tbe oil, and, after one ebatUtfon, la <taawn away, and tet aeids to 
settle. If the oil was free fl-om tiupenttne, (ben tte predpilate will be^ 
MCOrdlDg to tbe oil Tued, etiber blatk, brown, or gray, and tlM oil itself be 
more or Icaa of a darker color than ortgteally. Btit If tlie ethereal oil con- 
tained tnrpoitfaM, then tbe predpttale will be either green or blaish-green, 
and the oil cither colorless or of a pale-yello* line. The longer tte oil la 
Mt for aetaing, tbe mon percqitlble Ibe colw of tlia ofl or of tbe pr»cipllate 
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The neOiadi getwrallj tn nm at Oie ptewnl ttme for the datacthm of ofl of 
tnipentlne In other ethereal oils are aa fbllowa : 

1. Tomb the anipected oils betweni the faandi, and to detect the adDlMi»- 
tloii b7 Its peculiar unell; or to Insert a atrip of paper into the aama, than to 
light K, and extlngnlBh !t a Uttle while atterwards, when the pecoliv unell of 
tnrpentiae wilt be remaited. If it la present In uny coBitderaHe qoanll^. 

2. To mix the oil in qneetlon with an eqnal qnantltr of 80^ alcobol, when. 
If It contained any oU of tmpentliw, Kmli, of nBl*% ik> compleCe aolniioii 
vflleouiB. 

3. Oil of tnrpeottne will not dlaiolre red fuidera, tbongh manr oOef 
ethenal oils will, whereby this propaty vtB be dtminlabed, If any oil of tar- 
pentioe had been added. 

4. Iodine, If brought Into contact wMi tM ot tmpentiiie, wfll ralM a rilght 
explosion; but iiot''flo with many oQiot oils. Tet, If the (Mmer bad been 
added to the latter, and If eren In only inudl ptopOTtloit, a eimllar effeet win 



The method hitherto employed for tbe estntctioD of caBbine iWini co&be- 
bean* and teB-learei, la both eompUcaled and micertain. It coD«i>ts in 
extractiDK the coffee-beans with water, precipitating the tannic acid rtoat 
tbe solaHon by lead salta, and evaporating on^ the aotelon freed fiom lead 
for cryBtalllzation. Thia method li exceeding^ IncoDTenieot, and this li 
probably the principal reason why the eCalemeuti as to the amount of 
coflbine In coS^ differ so modi from each other. 

The fbtlowJDg method appean to the author to be mnidi simpler, and to 
lead to more acconte reeolts. It Is founded on the tieBlment of powdered 
coffee-beans with omnmerdal benaole. This extracts two conalinieats from 
the cofltoe— oil of coflta and caffeine. After the er^otation of the benwle, 
these two nibstaDces may be eaiiiy s^iarMed fhnn each otlier by agitation 
wtik hot water, hi which the caflUne diss<dTei, whilst the oil floats on the 
■niAKe, and may be sktmnied off. The cafiblne la obtained by the erapo- 
ration of tba aqoeoos aolntlon, in n>y hnantlfnl crystals, which mi^ be snb- 
Bmed. 

The whole of the bowde may bo recorcnd, 1^ -^'-^li'ig it in a retort, 
•Aer it ba« stood aboot aweek iq?on the cotfee-beant. The residue la ttie 
retort Is the oil of coffee and caflUne, whitdi m^ be separated as above by 
agitation wiOi water, of by tnaaniDt with ether, which dissolves the oil 
and leavea flie caprine in crystala. By this method oil of coSae and caffeine 
might by obtained m mbaldlary pxtdoots in bouole manufactoiice. — 
£wu(-iMd Otutrbaimfilr Bfrn, 18S8. 

or KENEEAL ADOLTERATION Dl FLOCS BT CHI^ 



A chemist at Charierllle has ccntilTed the (bBowtng proeedm^ by which, 
according to H. Laasaigne, a ten thonsandtiL portion of minoal matter may 
be detected In flour adulterated whh the same. A glass tube, three centlm*- 
tres in diameter, and ftom fifteen to t wen ty fat length, closed at one end. Is to 
te tightly coAed at the other, eo that Bnid may ba well shaken in It From 
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OM to IbrM dndima of tha ftow ara to be Intiodnced Into thk tabe, wUdi 
b next to be nearly filled with cbloiDfonn. The taite li now to be eoiked, 
wdl ihakan, and left awhile at legt, nnUl the teparation hai had time to 
take (dace. The flo«r liaaa to the loiflMe oT the chkwofonn, while the 
mineral adnUentioii fUlt la the bottom, and ma; be sobmltted to ajialygia 
fai Older to detect lla exact natoie. — jUoailMr del Ail^ 

ASALTSn or nSH aCALRS. 

At a lecoit meeting of the Boaton Sodetf of Natoinl Hlatoiy, Kr. John 
Green g»Te (he reialta of an onaJjalB of the acales of the striped baag (ZoA- 
rax Lintalm), ae followi, viz. : 

Inacaleidiiedat212°F.,49'9peTcent.of ash. lOOpartaof ash contained 
of Une, 4830; of wagnffala, -99; of phosphoric add, SO'GS. This reanlt ia 
idautical with tbe compoaitioa of bone aah. The scmctare of bone !s difitar- 
ent In the Ganoid flshos ttt>m that of any Cycloid or Ctenoid, and oonflnns 
the diBbrences already eetaMlBbed IVom the appearances of the scales. The 
icalea Of the Amla, of the WMtem waten, contain bone coipoaclea oT the 
lame fbnn and appearance as those of Heg^lops and Lopldoslena, showing 
a new analogy of Amla with Ganoid, fishes. 

tm TBB DBTBCTHBI OT OBOAinC IHPDKITIie Dt THB AIE. 

At a retsot meeting of the London (Aanilosl Society, Dr. Angostns Smith 
Mated that he had for terenl yean paid partlcalar atcentkin to the con- 
dltloa of the air of towna, and had, daring that time, frequently endeav- 
ored to obtain a ready mode of eetimallng the organic matter present in it. 
Unltl leceatly, however, he had not Ibond any aalidkctory method of bo 
<olng : bnl now, by the adoption of a new prooees, tesnils before mquirlng 
days or weeks of azperlmentiHg, conid be obtained in a hajf ao honr. The 
netliod devised ooasieu in flndlng how mnGh of a «olalion of permanganate 
of soda will be decomposed by a gives amoont of air. The iodicatioas given 
hy this an very beantlhl, and IHoslrate (hoee tratha which sanitary eomo- 
my has long bees teachiiig, irlth iodifcrent snceew, to the coantzy. I find, 
■ays Dr. Smith, as raach diflbrence between the badt aOeets of a town and 
the air of a ttiily district, as (him 1 to 22. Ia other words, there was fonnd 
In the air of a elOM ooort SS tltnes more raaBer<apable«f decoQiposing the 
MlnHon, ttao there wm foond la a free, hUly tetriot. aoni« of the molts 
obtained, K^eK t«Jbidated, ara as fbHowi i 

A deflaJte BBonat of a standard solntkm of llM satt wm deeokwiMd by 23 
measmei of air tmra Hie liigh groaod In ttae nei|Ab(»%ocid of Preelon, by 9 
measnrefl of ^ fh>m an open sbest in Uancbaater, by £4 measores of aii 
ttom between some small houses on t)ia baoka of the Uedlock river, by 3 
measnres of air fh)m a closed carriage ftill of pasaeogeiB, and by I measure 
of all Item the back ywd ot a hptiae In a tow and cloself-boilt neighbor- 
Mr. Smith temu the means Ihos employed the t^ouMtr. Its delicacy le 
Midi that It icflBtcn many ite^ lower Uuo the pirini of which ttw ordinary 
ameU Is capable of taking cogniaanc«. It (deariy and distinctly tells the 
Mate of ventilation In a room. 

Ur. Smith Iiaa also obsmred a vary noticeable difference when blood was 
Kgltaied with difflnnt vuietiei of air. Concnu? ta e^cpeetatloi], iJie air of 
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a round to exert a |;t«Mer nddenbig eBect than the air of tbe 

BIOIATHCfl cm THX HATUSB 07 OZONE. 

In the Janiiaij nnmltercf tbm mkmi M ial Magiaim ttorala a memoir 
hj SchoDbeln, fai whlcA he wwribM to oaaut Ow -nrj remaikaUe ehanttMr, 
that while It exradni a powtriU oxtdfatng inOiuaiw ttpoa oxldinble nb- 
«Mic«8, andeTMinpoD the noble metals, ft moliteDBditrip of paper cohM«d 
irith binoxide of Vxul and Immaned tn oantoed air, la blekched In eonie- 
qnence of the rednetloil oT the binoxide of lead, — dn oeone being at the 
■ame time deatroyed, or rather coo*crted Into otdlnaiy oxrgen. 
' Thli Btalement has conBimed Hr. Claniltu in the opinion which he liad 
prsTJously formed M to the nataie of oioae, and conaequsntlr he has been 
induced to make It taown. 

In a recent memoir by Br. Claiutau On "the kind of motion called boat," 
he bag endeavored to accooat {(a the ndadoni at Tolnme exialing between 
the simple and eompoond Kasee, bj the aasnmptloD ^at In simple gaaes 
■evenil atoms ore combined so m to fbrm one molecnie; that, for instance, 
Die molacnie of oxygen consiata of two atoms of oi jgeo. He is of opinion, 
that nnder special drcomstances, it may happen that amon); Die nomber of 
molecnles In a given quantity of oiygen, some may be deoompoeed Int* 
separate atoms. These oxygen atoms wonid dlffiBT m Ihoir beharlm' towards 
oAer anbelaaces ftom those comUoed into mdeenles, and Hr. ClausiBS Is of 
opinloii that those micomUned atoms are ozone. 

In Bopport of his pecnllar Tlewi, Bx. Glatisias brlnp forward the following 
data, in a commonlcatlon to the nU, Migatmt : 

If electrfcity pMses out Into oxygen or atmospheric air, or If tdectrie 
sparks are discharged tbrongh either of these gasea, ozone Is fbnned; and 
tbts formation Is independent of the nature of the electricity, that is, whether 
it be positive or n^atlTe, Thf B acttoa may probably be attributed slmpl7 to 
flte lepalBlTe power of the riectrlcity, by virtue of which the two atoms of a 
molecule, being charged with the same kind of electricity, are driven ^art 
In the same manner as is observed with larf^w bodies. 

Oxygen, when separated ftvm its combtnatlons by elecBolycis, under 
fhvorable drcnmstancee, is obtained In aa ozOnlfted sCotA. This is exidalned 
thus : — Ac the moment of dlsongngemeni, the atoms of oxygen ate separate. 
Most of them combine Immediately upon tbe electrode, two and two together, 
to form molecnlra, and here perhaps the electrode itself , when, fta lnstance,lt 
Is formed of platinum, exeHs sn auxiliary actkm. A small portiott of the 
atoms, however, remain In the separate condition, and Als eonstttntea the 
ozone with which the oxygen Is mixed. 

ilnaily, a third mode of formatk>n ocenn wben abnospbetie atr ts tn con- 
tact with moist phosphonis. This process may perhaps be Imagined to 
proceed as follows: As the phosphorus combines wltb the snroundlng 
oxygen, a nnmber of oxygen molecules. In contact with ttw phosphMOS, 
must be decomposed into their two eonstltnent atoms; and it may happen 
that tbe phosphorus does not combbie with both of Boch atoms, bat that 
one of them, being removed flrom the sphere of actlvl^ of the phosphoros 
thjongb the motion cansed by tbe heat developed, rematiis In the separate 
condition. We know Arom electrolysis, that in the combbtatton of Asfsro- 
(KMnu atoms to a molecule, one part of the molecule Is podtlvdy, and tbe 
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Oder !■ negmtlToIj elecblad. Tbli may, perhaps, alto be the case lu the 
combination of two hontoggnmiu atonu, at, for htstance, of two oxrgoi 
atoms, one of them becomlog pOBittrelj, and tlie other noffUively eleo- 
tiical. Iiiannach,iiaw,aa,b7theozldiiallonor theptMqhonu.ttaeozrRBa 
doabtteas entecB Into oomUiMtkiit as the ^ectro-negatire eonstlnieiit, It maj 
eome to put that, of the two oxjgta atomt naaltliiK tima the aplUlhig op 
of A molecalB, the MgatlTe one !■ that eipedaU; retained by the phoiphonu, 
aad tb* poaUre one nt^ be free to mora away, ot at least ma; be leai 
kindved fhnn doing ao. Eren after nich an atom, Id the course of Its 
mothmi, and throngb otMiCact with other molecules, or tbe whUb of the ve»- 
•rt, has lost ila electro-posltlTe Mate, thu becoming more adapted for com- 
bination with the phoepbonis, yet such comI>lnall(Ht cannot taJte place antil 
lli motions bring it again Into tbe splieie of action of tbe phoephoms. 

Certain lemarfcatde plienomena in connection with osmlAcadoD by meant 
of phosphorus, have I>een obaerred. Thm, ranAed oxyicen la more easily 
ozonifled tlian decuer oxygen, and oxygeo mixed with hydrogen or nltn^en 
k more easily ozonifled than when It Is in the pore slate. I itdiera tliat 
probable, or at all events, powlbie, explanations may be given for many of 
the secondary phenomena. I shall not disease these, Iwwever, in this place. 

Tlie drcmnitance which was mentioned before as Ijelng probable, tba^ 
namely. In the comUnatloB of two oxygeo. atoms to a molecule, the two 
atoms have oppoeHe rieetiicat states, ma; be made use of to explain oenain 
Whtst phenomena. The ftct that the oiono, which is fbrmed In a quantity 
of oxygen, does not disappear again in a short time o^ ita own accord 
throDgh the formation of molecnlea by the recombination of the separated 
atoms, may pertiapa be doe to the dlmloiehed tMidency which socb free 
atoms have to combine, throagh the loss of their electrical condition ; Joit 
•s oxjgoa, evrai wiMin oionifled, may be mixed with iiydrogen without com- 



Wben oxonUed oxygen is heated, the ostme is deaboyed. Tliis may per- 
haps be explained by aopposing that the high temperatnre dttermlnes the 
oomUnatlon of tbe sapaMed oxygen atcniu,Jast as it ma; that of oxygen 
with hydrogen and otbM oxklisaUe bodiea. 

Becqneiel and Fremy have ahown expednMoUdly that the oionlflcatioD of 
a given qnantity of ox^teit l>y elecMc apaAa can only be carried to a cer- 
tain eitmit if tbeoaonenmalnmfzed with the oxygrai; bat If theoionebe 
removed as soon as fonned, ibr instance, b; the oxidation of silver, the 
wtiole of tbe oxygen may be gradually converted into ozone. This points 
to Uie condnslon, thai If too many separate atoms be contained in the gas, 
they recombine with one another ; and periiaps the electric spariu themeelvea 
may iiave the power of exerting the inverse eflecl under altered clrcnm- 
atimces ; that la, they may aaelat the combination of separated atoms lu the 
same manner as they can determine the combination of oxygea and hydrogen. 

Let na now consider some of the effecls of oione. 

The prfodpal action, namely, tlte stronf^ oxidising powec, raaf be coa- 
ildtrad as aelf-evlden^ after the deacriplion of oione given; for It is dear 
that s^MoMed osygen atoms can more easily enter Into combination with 
fiKeignbodiea than snch as aro already combined with one another, two and 
two, and which mast be flrat (teed from aaeSi comblnatloD before they can 
be in a slate fli fl>r combination with otbei sabetancee. 

In this reapect ozone la comparable with oxygen in the nascent state, with 
the exceptioit that with tlie latter the electric^ condition must be taken Into 
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attoaat la addltfaw; tat wbta (ajgea Is endrcd od of a eompmmd tn 
Tbich ltwasele(Ao-Deg>liTB,ltwin tbrtworsMrauwIty antcrintoaiiodiBr 
comUiudlofi, In vblch it Iiu >leo to pU; aa eleetto-negMin pnt; flnt, 
I>M«4IM tlie ttona ara In the BeparUe ilau ; locondlf , tMcaiua thay ttnadj 
are In the proper etettrical condittoD. Hsaoo oxygen tn tha noKent itate 
maf , tn mtay caam, mrpaaB ozonoln actlTity'. 

Tha galTanle p<dadMtl(M of » {date oT pMlnnm, bf tmauciian In oeonl- 
fled osrgen, ii nIMad to Uw aDore wUon. It ti known that Am two deo- 
trodai, lAidi Berra fbv tha gamma dactKrifA of WBt«r, iMroim thembjr 
potarfMd In nA » naaiMrastobeavableof gMngilMbj tbenuelTW to 
aennaatintlwoppaatradlnetiOB. This li ex^daliied by mppoglng the ooo 
•lectrodBlo 1w coraMd bjral^erof bTdtogen, and the other with a layer 
of oxTiien; and mob nptaiiBtton noeords wtA the Ihct that a plate of plat- 
Innm, when Immersed in hydtogwi, aoqnires tlia«by also a podttre polariza- 
tion. But If a platinnm-plate t>e bnmened in common oxTgen, the coiro- 
■poBdloir pbenomenon, wblch mlg-Iit, peihape, be expected, — namelj, the 
aoiDheuMut of nagatiTa polarity 1>y the plate, — does not occnrj and tblf 
appean to oootradiet the abov^^vea explanation. I fmogina, howero', 
flurt this tHflbnisee may be accoonied tor ax follows : Inasmnch as a mole- 
eole ef water eonalBts of tea atoms of hydrogen and one atom of oxygen, 
the atom* of bydrof^, wUch. Hke tlie atome of oxygen, are also combined 
two and two to moleculcB, may enter into combination with oxygen witbont 
•eparating ftxim one onotber. The atomi of oxygen, on the contnu;, as 
long as they si« combined together aa motecnles, an not In a snilable con- 
ditloti for eomblnatloa with Uie hydrogen. Bence oxygen. In tta ordinary 
state, Is Incapable of cMdng galrsiilc pdarlzatloB, bnt aeqtiliea tbto power 
by OEonlllcatlon. 

Beside* an oxldtitng action, ozone may exsrt an oppostlB or deoxidizing 
one, ai Bchonbein bvi prored In tha case of peroslde of lead, the osone 
itself being converted thereby Into ordinary oxygen. Now, ai this trans- 
formadon of otone into oxygen occnrs also when It Is bronght Into contact 
with other peroxides, 11 immediately soggests Itself that the deoxldatlon of 
the peroxide tl also not conflncd exdnslT^y to the peroxide of lead. This 
action msy be eipuioed without dlfflcnlty. If we imagine an oxide which 
TeadHy gives np the whole, or a part of Its oxygen, in contact with a gas In 
which sepatate oxygen atoms are moving abont, seeking to combine with 
second atoms, these moving atoms, on coming into contact with the oxide, 
are able to withdraw the atoms of oxygen which am only ftebly combined. 
This acconats at the same time fl>r the double eflbct — the rodactloD of the 
oxide and the dlsappearancn of the oxone. 

The behavior of ozone Is, In many respects, simllarto that of the peroxides. 
Peroxide of hydrogen, (br instance, has, as Is vrell known, a strong oxidiz- 
ing action, by reason of the facility with which It gives np Its second atom 
of oxygen. If, on the contrary, peroxide of hydrogen be bronght Into con- 
tact with the oxides of the noble metals, or with certain metallic peroxides, 
a reciprocal reduction takes place. We may. In soct a case, prwume that 
Ae oxygen atoms liberated from the peroxide of hydrogen c^imblne and 
form molecoleo vrith those which are given off tmxa the metuJIlc oxides or 
peroxides. 

In considering the above-mentioned phenomenon, the question may arise, 

iriiy the atoms of oione, or the easily-sepamlile oxygen atoms in a Eln);lo 

oxide or peroxide nhoald not unite wllli one another with as great a facility 

23 
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wcondar; raaaoni, homrer, maj be of iDflDsaee. In the flnt place, tlM 
Male of eggRCMton moM be eoniideied. In a MUd metallic oxide or pena- 
Ue, tbe leTCnl parM are Ozed In poalllon iritta napect to one aDothn-; and 
m m»r UmhAub imtonw Out tbe osrgea atcmi do not come into that 
contact with one another vbkh li nee o i H ry for comtdnaUon. A flnld bodj-, 
on tbe eoDBBiy, adapti ItMlT better npon a BoHd one, and Its partidei pos- 
■eu, at the eame Ume, the aecMBaty mobUltr- The mudc Ii the case with a 
gauona bodri and tnch a oae,tn addition, nndergoea a condooMitloD on the 
nrfiwe of the xdld bodf. It m^, mMeover, be the cau, that the eqiiall]r' 
•lectrllled condltkm of the oxrgen atoms of a definite eomponnd rendcn 
flkem ten disposed to combine with one another than with the non-electric 
oaooe, or with the oxyKcn atoms of another eompoosd, whose electrical 
(tale maj pouIblT be a dlflbinit one. Hoieovtr, the idectrieal coodnctl- 
biUt; of Che snbelanoe ma^ be of Inflotmce, Inasmnch as those alteiallona of 
the electrical condition which are Deceuar; for oomblnalloD, may take place 
more easily hi contact with metallic bodies than In tbe Inteiior of badlf-con- 
dnctlng bodlM. Probably still ftirther leasons might be giTen in answer to 
Om qnestlon proposed; but those already advanced ma? anfflce, at t]l 
events, to show bow noiaeroas the Influencing dtcnmstaooea m^ be, and 
how TsJn It mnst be to expect to find tbe phenomena tbliowlng some simple 
law which holds good In all cases. 

Finally, I most remark, that the density of oione, as given by Andrews 
and Tait,* — according to whom it wonid appear to be nearly fonr times as 
great as that of ordinary oxygen,— is contradictory of my hypoibeels concem- 
Ing the nature of ozone. If, bowerer, we reflect, that tbe e^»erlment* conld 
only be tried with oxygen containing comparaflvely little oione, and that, 
in order to convert the ozone Into ordinary oxygen, tbe whole was heated to 
i!30° C, or more. It Is easy to perceive bow extremely dlfflcnlt It most have 
been to remove the disturbing influences so fkr as to attain the reqnisile 
degree of accocacy. For this reason, then, wlcbont In the least calling In 
qneslioii the skill and care of the experimenters, I bare, nevertheless, hesi- 
tated to attacb mffldent weight to the reenlts they have fonnd, to Induce me 
tostipiness mj 'bypotiiea\3. — Plaioiophical MagatiM. 

At the Leeds meeting of tbe British Associatioa, 1858, Dr. Lankester 
exhibited an Instrument for measuring the intensity of ozone, which con- 
sisted of two small rollers Included In a box, which were moved by mean* 
of ordinary clockwork. Over tba roller a Btrlp of paper, prepared with Iodide 
of potassium and Blarch, Is allowed to revolve, — the paper being exposed to 
tile air trom an Inch of open surface in tbe lid of the box. Twenty-four Inchea 
of paper pass over tbe rotlera In the course of the twenty-four hours, andtfans 
registers, by lis color, tbe intensity of tbe action of oione in the atmosphere. 
By this Instrument the intensity of the oione lor every hour In the twenty- 
four could be registered, and mtanita and mazinu, with an avorage, be ascer- 
talited. The register of ozone could also be compared with those of the 
anemometer, and the relation of oioae to the direction and force of the wind 
ascertained. Dr. Lankester pointed oat the Importance of ascertaining the 
preeence of oione, on account of Its undoubted relation to health. He draw 
attention to a series of tables which had been drawn up ftam tbe reglstra- 
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tiona of the Rnemometei, made at London, Blackheath, and Fellxitow, on the 
cbast of SuHblk. From ihese It was seen that the teUtlon of tbese three places 
ytaa at 0, 33, and 59. The instrnment acted also as a dock, and the time 
could be accnroiel]' marked apon tbe ozonized paper. 

Dr. Marshall made some remarks on his ovn observadonB during the last 
twelve months, and stated that lie had not been able la discover, thongh 
■aslsled in the InreetigBtieii tif medical gentlemen, that there was any obii- 
ons connection between ozone and the stale of health. 

TJKWHOLEBOMENESS 07 LIGHTS. 

Becent experiments have proved that lights of equal Intensity, obtained 
ftom dlffetent tnaterials, reqoiie veir difibrent Icngtbi of time to generate 
the same qoantitr of carbonic acid. The following is the relative time 
teqnired bf the common materials: Olive-oil, 73 minutes; Raesian tallow, 
73; common (French) tallow, 76; whale-oil, 76; stearic acid, 77; wax can- 
dles, 79; spermaceti, 83; gM ftom common coal, 98; gas ttom fat or cannel 
coal, 1S2 minntci. Coal gas, therefore, and especially gas from cannel coal, 
is the least nnhealtiy of all ordinary lights ; which is contrary to the Dsoal 
opinion. — Ownss, Jtste, 18S8. 

DESTBUCTIQN OF mSECTS IN 0BCQABD8, GABDEN8, ETC. 

M. Mellot BnU^, the disaognlshed horilcaltnraiist (Franca), has recently 
demonstrated, by experiment, the efflcocy of the powdered proto-aalpbiiiet 
of iron (which has been before nsed for the preservation of timber), in de- 
stroying Doxions and annoying tosects. 

The powder may be strewed over the ground aroDnd the tools of the tree, 
or flxed on the snil^tce of a collar lurronnding the stem. Ko insect vrill pass 
It; or, if they attempt it, they are Immediately killed. The proto-snlphoret <tf 
iron (black pyrites,) occnis as a mineral !n variouB parts of France and (3er- 
mony, and is mannfiictured for the purpose of developing snlphnretted hy- 
drogen, which Is imdoubtedly the eSiectivB agent in destroying the vennin. 

KITEO-GLTCERIHB, OB GLONOIKE. 

Hr. A. 0. Field, F. B. C, communicates to the London nutmaeeiOiaa 
Joaraai, the ftJlknriDK oeeoimt of tbe to^pantioD and properdes of glonoine, 
with its therapenHc effbcM : 

" In 1847, when diemlBts were intent on die production of gnn-cottOD, U. 
Sobrero made known Qm tattt that glycerine, when treated with a mixture of 
■ulpfanric and ntlilc adds, yidded a glndlar compound, which he described 
•s an oOy llqald, heavier than water. In which menslmnm it was insoluble, 
althon^ readily dissidved by alcohi^ and ether. 

" According to this author, the smallest quantity of it was suflldent to 
produce a most vi<dent headache, ftom which he oonclnded it would prove a 
most dangerous pfrison. 

" This considcnrBtlon induced me to try and wcertaln (he best mode of 
prepsriDg this substance, and again examine its principal properties. 

" Pr^xtratioa. — After repealed experiments, I Ibnnd the following the 
bestmodeof preparation; — Ooe hundred grammes (1543.3 grs.) of glycerine, 
fl'eed OS much aa possible ftom water, and having a sp. gr. l.Sffii, were can- 
tkimly, and In •null qnantUlM at a time, added to 200 cubic centim. (18 
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OiiiMM)of monobf diued nftrfc Kid, piwrloadr Inunened In a Inaiag dIb- 
tare. The temperatnte liwi upon GAcb iddltlaD. It is therefore iie«e«aM7 
to allow the mlxton to cool dowa Bgrin to— 10° C. (14° Fahr.) httore ai^ 
&eah addltton U made, aa It ia verr necesHi]' ihU tiie tenpenture sbotild 
DBver rise above 0° C. (32° Fahr.) When the ^^rerijie and nlUc add have 
formed a bnniogeDeaiup flnid, whkb may t>« facilitated bj Btiirlog Ibe mix- 
ture with a ^a» rod, aoOcnblc oentim. (lSoaiicae}orcoiic«ntntted lolphmte 
acid an cautloael? and alowly added. 

" Thii operation Is aocompauled with the greatest danger, if the tempera- 
tore la not conidnuallT watched. Experience, bowerer, shows me that theie 
ig no retuoa tar te^, provided the tempenttnie be oIwstb kept below 0° C 
(32rahr.) 

" When these precautions have been token flie nltroflj'oerlne «^«ntee, 
after the addition of the salphuric acid, in the form of an oHy liqold Boatteg 
on the snrface, and may be collected by meana ofa separating fonnel. 

" The prodact thns obtained, which Is stlH oontaminated with a little add, 
weighs about 200 grammes (30S6.S grs.). A stOI flirther portion, howerar, 
atioat SO gnuumea (308.6 gn. ), may be obt^ned ftom the add' Itqnor by dHnt- 
Ing It with water. 

" The products thns obtained are then dissolved In a small qtuintity of 
ether, and thla solntlon repeatedly shaken with water, till all trace of acid Is 
removed. Theetbereal solntlon isthen heated over awoter-bath till nothing 
more Is volatilized. 

" JVvperliet. — NItKhglyceriue is an oleagenons Uqold of a clear yellow 
color, having a ap. gr. trom 1.S9S to 1.600. Healed to 160° C. (330° F.) it is 
decompoeed, evolving red vapors ; at a higher lemperatDie it dthet explodes 
<x In&unee without any detonation. 

" It is difficult to determine accurately the point at which explosion takes 
place; It la best obaea^ed by allowlog the nitro-glycerine to drop, ttom time 
to time, npoQ a piece of heated porcelain. At first It boms away with a vivid 
flame; bat as the tcmperanire dimlnlsbes. It violently explodes, evolving red 
Tspors, and frequently breaking the porcelain on which it falls. 

" By placing a drop on an anvil, and striking it with a hammer, it instantly 
detooatee. When properly prepared, and free from add. It may be kept for 
any length of time. I have eome in my possesstoo, which has been kept for 
two years wlthoiit nndergolag ttie allgbteat change. 

" Upon the addition of snlphudc add (o the ethenal stdntloii, decompod- 
tion ensues, and a great qnantl^ of sulphur [s thrown down." 

The f oUowing is Mr. Field's deeoiptimi of hi* expetleiice, of the effects of 
^onoine. 

" On the evenlBg of the 3rd of Febntory, 183S, I vw conversing with a 
bomaiopathla jH'aaitianer, when . he meoHaned ft mwiijclne which posseesed 
peculiar and extraordlOBry qnoimes, sonu) of wbtcii he deaerlbad as havlug 
ftSected himself, thongh be- had taken It In yery mJnnle qaanUties. I 
laughed at his credoli^, and offlved.to l4k« as mndi as he (leased, apcn 
which be let two drops of what he called the first dilation of glonome tea 
on mytongne. After swallowing this sm^ qaentlty of fluid — I was as- 
sured the quantity did not exceed two drops — 1 oakod what effects I most 
expect, but was told to wtdt and observe for myself. I tbeu pnrpoaely con- 
vecsed OD other sut(Jects. In about three minutes, lozperienoed a sensation 
<tf fidoess in both sides of the neck; to this succeeded nanaea; and I said, 
'I shall be sick.' The next sonsalion of whkh J was consdoas, iras as If 
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some of the same flatd wu being poured down my tbroti, and then suc- 
ceeded a (evf moments of tincerti^ty aa to where I was, daring which there 
waa a load mshlng noise In mj ean, like Iteam passinti; oat of a tea-kettle, 
•ad a feeling of constriction aionnd the lower part of my neck, as If mj 
coat wBte buttoned too tightly ; my forehead was wet wlih persplraikin, and 
I yawned fteqnently. My intellects letomed, however, almost Immediately, 
■nd I remember saying, ' Thli has oothlng to do witli bomixopathy, but It 
has to do with a terj powerful poison.' When these sensations bud passed 
off, which they did in a minnte or so, they were succeeded by a alitrlit head- 
acbe, and dnlt, heaiy pain In the stomach, with a decided feeling of sickness, 
thongh without any apprehension thai It would amount to Tomiling. This 
eondltioa lasted about half an hour, at the end of which I was qnito well, 
and walked home, a distance of half a mile, with perfect comfbrt. 

" The phyelclan to whom I am Indebted for this orerdoae told me, that 
when his flist Impression that I was shammlog had passed off, my condition 
cansed him the greateat alarm, for he really thought be had killed mo. I 
learn ftvm him that my head MI back, lay Jaw drof^wd, I was perfectly 
white, breathing stenorous, and no pulse at the wrist for the space of about 
two minutes. He Immediately nubed to a doset and procured some stimu- 
lant, which he poured down my throat." 

Since the pabllcatton of the above statement t^ Mr. Field, other experl- 
menien have operated with glonome, and the resatis obiajoed are most dis- 
cordant; BO much so, that Its pbysitdogfcal action can by no means be conald- 
ered as established. The general opinion, however, is, that U Is an agent of 
great potency. 

OH FBF8IK, AKD ITS CHSKICAL AUD PHT8I0LOGICAL PB0P&KTIE8. 

In an extended eommonicatlon made by M. Boodaolt, to the Soci^t^ 
de Phaimade, Pails, the anthor, after discussing the general [oapertJea of 
pe|>sin, proceeds to make the following remarks upon that substance em- 
ployed ss a medicine: Its admin isQratton presents some rather considerable 
difflcnittcs. In Consequence of Its liability to alteration when the vessel which 
contains It has been open. Besides this, its origin, its riscoaity, and its disa- 
greeable smell, were so many modvea for dialiking It on the part of the 
patient. It was neceBsary, then, to And a method of transforming it without 
iitlnrlng its medldnal at^lon. It was to be (bared, in associating it with an 
inert substance, that the latter would experience aklnd of digestion, or would 
act upon the pepsin as a ferment. It was necessary, besides, that this aub- 
Btance should be snOciently hygrometrlc to abeocb the humidity of the pep- 
sin, and not to attract, in addition, the air. Sugar was one of the substances 
with which It appealed most easy to assoclace pepsin ; but at tho end of some 
days the vane sugar la transformed, under its influence, into ^ucose, and af- 
terwards Inlo lactic acid, for here the pepsin acts as a true ftoncnt. Starch 
dried at 100° (Cent.) has glien to H. Boodaolt the most Ikvorable reaulca. 
Starch, which has the property of not injuring the digestion, Ibrma with 
pepsin a pulverulent matter, the odor of which is voy weak, and the taste 
partly disguised. IImi powder la preserved very wen, in well-stopped bolllcn, 
and time doea not modify in any way Its phyakriogleal properties. Under 
this Hum, pepsin may be mixed with a nnmber ot medical substances which 
donot at all modl^ its therapeutic acHon; thus, with hydrochlorate of mnr- 
pbla, to relieve vitrient pains of the stomach ; with strychnine, to stimulate 
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the porltUdtlc moTemcDts of Olao^iai); wltb nltnU of blimiUh, Uctale of 
Iron, caibonate of iron, and other similar piqiaratloiis. It la very efflcMbmi 
In djspepsia, and in all case* of difficult dlgeetion which geaenHy follow the 
coQT&letceiiM from aerions or chronic dliesMs; and it haabeen found a pow- 
eifnl dlgesUve ateot In caMi of conanmption, cansed by iuanfflcient food. 
Pepsin 1b admlnlitered in tlM flret epoonftal of Bonp, or even before meali, 
mappednp In a waAr; and precaution mnat be taken not to eat immediatetr 
aflerwards food which la at a higher temperatoie tlum 45^ for then the dlges- 
tlve properties of pa[«to wonld be d(a1n>rod. It is emplojed in the acid or 
in the uentral MMe. In Oie add statt it takes the place of the gaatiic juice, 
when the latter Is not ftomed in madmt qoautltr In cert^n moibid affec- 
tions; In tlM nentral iMta — that la to sar,fM)lj addnlated — incases where ' 
tbe stomach contains loo great a qnantltr of add. It ma; be shown that 
chemical or artlfidal pepsin mar rer:' well take the place of the gaibic Juice, 
and m^ lie conifdemd among one ^ oni moat effideot remedies. 

COFFEE AND HILK A8 AS ABTICLB OF DIET. 

From an extended report of Dr. Canm, PliTsldan to the priaona of the 
department of the Seine, France, on the Iniflnenee of varkxia artldei of food 
with animal economy, we derire the foUowiug obi«rratkmB raqiecting the 
use of coffte and mi^ SpeaUng of the popolar habit of braakftaatlng on 
colTee with milk, he sa^s : I tiilnk 1 am joatlfied in BtMbiillng Co this kind 
of aliment, the prodnctlon of the nervons diMasea which prindpally afibct 
females of every class, particularly those iahabltatlag Iar|^ lowna. TIm 
very general coincidence of the same symptoms with the use of coffee and 
milk, induced me to examine what might be the caise of those pfaenomeDs, 
and then I was led to Investigate what the action of coffte and milk Is, and 
then the action of that mlxtnre on the hnman economy. I was Bat obliged 
to make the analysis ot the Infttalcni of coffee, next to determine Its physical 
and chemical propertlee ; I was obliged, besides, to submit my first essays to 
new experiments, which conducted me to a swles of most InlerestlnK 
tesearches, which I now propose to destrlbe. 

Tlie Inftialon of coffee is a licpior of a dark brown, possMsing a paotlciilar 
atomatic taste, allghtty Utter — the ehemkat analysis containing the follow- 
ing principles, tIi. : a coloring matter sohiUe in water, a volatile cmpyren- 
matlc oil aolnble In alcohol, which is developed l>y toneEsclkin, some tannic 
and g^ic acid, some rtain, and an extract of cahine. This Uqoot, wfaea 
warm and sweetened, constitutes a sllmalatlng Mid pleasing beverage, known 
byeveryone; bnt what no one has thought of Is, that, whMt In conBact with 
milk, Its nutrltiona properties are nentraliied, becanae ot its (lenneutatloB 
bt^Qg retarded. Having put together some coffee aud milk in a bottle, it 
was twenty-sevea daya belbre the mizCore b^;an to dec<»npoae, wldlst milk 
and aagar were decomposed in tht«e days; chocolate with milk was Ave 
daya ; pore cafblne and milk deven days. It is evident that the asttingent 
properties of coSbe hinder the digestion of milk ; bat it happens also, that, 
during the action of coffee on the pikidple of milk, the cafblne is set fteo, 
and acts on the membrane <tf the stomal in the same manna- as vt^etaUe 
alkalies, pcodncing the moat evident bypoethttilzatioiL, a fact which lUl now 
has been overlooked. Then Dr. Caron continnea to relate the experiments 
he made on himself, and some other persons willing to submit to the trial, 
the leenlts of -^lich were general prosbatioD, vilal concentration, cophaiogia. 
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WMknMS and tiviibUDg of the legs, tottering mlk, duum iiqitrrsiilng with 
fUncM of the Btomoch, courauit WMmiolBace, great want of appetite, — bo 
birlDg nmuined slDce the morning till 11 o'clock at night without eating 
anrttUng. But, iri>at ii paiticalArl/ wortli noUciof!;, ba adds, is the condition 
of the pnlMS which, mi tiM average, wai bom eiti^tr lo ninety, and which, 
nnder thaae diwuatt«itCM, wm loweiod to aiztr-eight. At fbnr o'doclc In 
the attBtnoon it wu tednced to siitf , and two lioiin Utec to 6tty-*bt, wlien 
lia took food in wder to stop the efibct. While taking the meal, he wu anb- 
joct, from time to time, to giddinaw, fimhlng of die tact, and nanaea ; after 
tiie meal, the pnlsa loaa to (eventr-two, when ke fUt mach relieved. He 
conlinnea farther on, and aajt ; A mixture of coffee and milk, ta I have 
uated above, having the pcopectj of bloderln)^ Ote ftenwplaHon when In 
veeeeb, act* Identtotllr In the same manner ia the stomach, and coniUtntos 
an izMTt liquid, on which the gsitric Juice hai IhUe or no actkn at all. Dr. 
CMttt coiUJnaef the aecoonl of bis expvimenti, mentioning casee he hai 
treated, and provea altlmately that many patienli laboring under irritation, 
lenchoirbiea, and b7M«ria, were teatorediobealth by simple tontc Inatment 
kite having glvon up the dm of eottee, 

OH TH2 SCOSOKICAI. AFFUCATtORS COP eLTCEBIRB. 

The IbUowin^ niggeationa mgaiding toinomlcal ^iplicattaoB of glycerine, 
are contained In a paper read before the American Aisodatlon fiir the Pro- 
motion of Sdence, IKB, by Henr; Worti, of New Yoi^ : 

It mnst be apparent to every one who coosiden the pecnllftr qnalltlea of 
Uie mhataace, f^ycerine, — namelf , its reaemUanGe to oUi In not being volatile 
at ordinary ttmperatnrea, irtiUe, unlike them. It li mlidbls with water, aloD- 
hol, etc. ; Ita realatance to congelation, not being perfectly aolld even at the 
fteezing-point of merciKy; iti nuchangeabtlitr; iti agreeable taste when 
pare, and harmleas action npon the system ; Mb wide range of atdvent pow- 
OB, together with the qnantitr in whldi It nu^bedieaplr piocnred, — that 
)t must In fotnre folfll important pnrposee, not only In pharmacy, bat also in 
the arU. AcoonUngly, we And that technical appllcatioas hai? already beeo 
piopoied for IL BarreawU's meOiod ot pi«Mrving clay, wblcb is to be used 
for. moaldlDg ptupoeea. In a molat and ^asdc state, ma; be alhided to oa an 
example. 

Soaoe naea, wUch are probahly new, have oecarred also to tne. 

In the flnl place, ito coqjnnction. of the propertj of sompatibill^ with 
bamaa dlgMtkm ukd aMlinUMfoii, with that Of nan-evapoation and ev^ 
aieorption of mater from the air, anggeat appUcationa In the preservation of 
articles of food and loznry which are iqjnred. by dealcq^ion. iksanexam- 
ple of minor Importance, If mustard, for table use, were mixed with dilated 
glyeertne, leatead ot water or vtoegar, the omal ve%tcle«. It Wankt retain Ita 
UqDidlty1ndeflidtely>wttheot drying np. Soef many other ebrtdlncaU. 

A more impratant appUcation, howevw, Of a aMIIar ftindj wo«ld be In the 
preparation of artfcles of emfrnbrnvt competed (tf sngaf, i»tWei<T^ fmlts, 
(Oiocolate, etc., which are fteqnendy met with «D*e)ap«d ta Nn-/<>fl to prevent 
^MtrdsslccatloD. Tbe MUM ol^ect migU be aeeomtdMied moK eilbcto^y, 
and prohaUymore economically, bjradmlxtBre.bi thaprowas of laaMitkc- 
titte, wtdi a certain ptioportioa of pnre glycerine. 

Another article of InxoiT, of stfU more extensive consomptleo, the eon- 
«a»en oC whkk dooand that it ahonld ba preMrved for Oien in a moitt 
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■Mle,li Uui known u"chBwliig tobacco; "and a Tutconmmiitloii of tis- 
foil arises (torn thii requirement of Uie lobaceo chewen. I bare repeMedlr 
prepanid imalt quaoUtlea of chewlD)); tobacco (the variety called " fine-cut") 
for persons addicted lo its use, by admishire with a, little glycerine, and 
alwarB Terf much to tlieir satlsfactlDn. In the preparation of this drag, tha 
manafiictnrer most also please the palate of the consamw bj Introdndng 
tome diMfyiag Ingradient. Comntoa soitar or molassM, however, will not 
answer tlie porpoaa, becanae the}' render the mass liable to fennent and tnm 
soar. An inftision of the root or extract of Ugnorice la therefore nsoallj' 
rcaorted to. This does not, however, keep the tobacco mouf, ta molnases 
woolddoj and to attain this it la necesaary to press Into solid compact masses 
and pack into tight cases ; or, in the caaa of tha finer qnaJlUea, to enclose in 
wrappers of tln-fblL In view of these AuM, glycerine will be seen to (apply 
every reqalretneDt of the tobacconist, as It will not only keep his product 
■Hist for an Indeflnila time, even when, exposed to l^e sir, bnt will also 
suHttB It. Ha may almost look npon glycerine as made specially fbr bb 

The common leater meUrt, nsed for measnring the c(»unmption of ilhuni- 
natinK gas in hooses, are open to two strong objectioiu, namely : when In a 
warm sitoatton the water rapidly tvaporata, and when in a cold place It 
frttza. To avoid congelation, the nsnal expedient is to fill the meter, in cold 
weather, with a^mM or whiskey, Ihns rendering the fint^nentianed difficulty, 
that of evaporation, still more Inevitable. 

Now, what liquid do we possess which Is practic^y trot from both tbeae 
OlliectiotiS of evaporation and congelation? Evidently dibiled glfctrint. I 
]Ropose, therefore, as a sabatltDte tor both water and ^cohol, for filling gas 
metera, glj/ceriiie (snffldently dilated to prevent its absorption of more water 
ftom Uie gas, and tncieasbig In vt^ame to any Important extent), thns ten- 
dering the meter Indepuident of attention within the ordUiary Umlla of 
tempwature. 

For InbricaUng the bearings of fine machinery also, and partlcaUilr of 
tkroimMt«ri, glycerine seems to me worthy of a trial, ss It Is nnchangeable 
by the atmosphere, and remains fit temperatares which f^ or none of the 
oils will resist. For chronometers, pare dJbuu! and oleic add have been used ; 
bnt the formOT thickens on exposnre to the air, and the latter congeals at a 
few degrees below the &eezing-point of water. 

Other uses occnr to me, snch as in the prepsjallon of ccpj/ing ink. In teattr- 
telor paaiing, and In the preservation of dried plants for ktrbaria In a flexlbla 
Mate; men allnslons to which may at present be sofflcieiit. 

CHEKICAIi CHABACIXBISrrCa OF FUBS GLTCEKnTE. 
According to Dr. Cap, pnra glycerine, snltable Oht medicinal purposes, 
■bould have the following properties: It should be odorieis, even when 
rnbbed between the hands ; Its consistency most be that of thick symp. It 
must be of boney4fke taste, strongly sweet, its re&ctlon nearly neotral; one 
volume of glycerine most be perfectly solable In one volume of alcohol, add- 
QlBted with 1-100 of sulphuric add, without fbnning ■ deposit, when stand- 
ing In a cool place, even after twelve hours. Further : one vtdume of gly- 
cerine must dissolve In a mixture of KKHK) alcohol and SMW of solpliiuic 
acid, without fbrming a predpilate [salts of lime), or leaving syrupy residua 
(adnlteratlan with honey or simple lyrup). In tbll way an addUioa of 1040 
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of lyinp mty be delecMd; bnt, if it cDntalni leu, on addtng a drop or tiro 
of nilpliiiric add to the mIxtDre, a wblte deposit forma immediately. OI7- 
twine dlMiriyed and boiled irith water, Bhoald not Iw changed to a daiker 
hue, wliich mnild indicate the preunoe of glaeoHi — Med. StparUir. 

OS THE FB£PASAnt»T OF COIXODniM. Bt IL ZISKEISEIT. 

To detect Ibe moM advantageaiu pro(»aa of prepadng collodion], tlie fol- 
lowing triab liBTe been made by me : 

1. Tlie Codex Hedieam.Hamb.pTWi^bea: 

aOputaofdty Sltie, 
8D parts ofEn^iah SnlphiiTto Aold, 
1 parU of aottaa, 

wblcb liMbeenpraviotuly treated wltli soda— to be left In contact witli the 
adds cnly a few minntsB. 

Foot trials, made according to this formal*, yielded, •fto' ^tpUcatlon of a 
temperatnre fWim 4S° to 35° B., ftom three minnt«s to one boot and a qoar- 
ter, very little more than 2 ounces of wool cacBTof which only I eonld be 
dlsaolved in ether, and ^V ^ alcohol at moat; for there temalned distinct, 
nndisBolved Slamenta of waoL The quantity 1^ cotton, therefore, appean 
too large in this process. 

2. Actordhiff tolbepreccriptionof Uann, thenaNtohetakfo: 

30 ODaoea of BItn, 

m DuuKe of English Soipbnrlo Aold (of LSSOsp. Wdght), 
1 ounoe of Cotton, 

Which are to be left in contact tor a " good while." 

I had the adds woiUag on the vool for one honr and a half, at a tempera- 
tare c^ ftata 4S° to 35° B.. and, aTer drying, got 1 ounce and 1 drachm ot a 
reiy floe, clear, and entirely aotnble wool. 

Thli prescrtpUon, howsTcr, is too expenalTs for maanftctottog pnrpoaei. 

3. Bertrun'eftetnnla: 

16 onueea of Consent. Snlpb. Acid (1.350 tp. w. by mixing 

fuming and English Adda), 
11 onnoes of diy Hltre, and 
1 onnoe of Cotton. 

WhUe mixing the aiCrs with tba add, the lempentsr* went np at high u 
W B., some brown babbles of oxygen gas eacajdng. Aiter cooling the 
mixture down to 45° B., the cotton was added, and Mt in contact for one 
hour, at nearly the same lempenitiue. After, drying, it yielded U ouncai 
of wool, which exploded heaTlly, but was Indlssolable. A second trial, at 
which the cotton was put In at 60° E., yielded no better result. 

Id tliit ibnnula the snlphnric acid la too concentrated and ttt effects too 

4. Schacht's prescriptioD: 



Immediately alter mixing ths addi, the cotton ts to be pot In at a telnper- 
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aton of 43° B., and left In contact UMivirtth for one boor, dncliii; -wbieb 
tbae the mixture coaled down to 35° B. 

Stmiit : 1 oonce knd 3 dnchnu, eaaOj mud complelelr Botailde, bnnifng 
very bIoitIj. TbU coHodlmn uuwss evety expeetitlan. 

9. Pnscriptton of Bretschneldcr sod Liideraen : 

« DBB« of ftnnlDS Bolph. Actd (l-SfiO), 
e OOIiM* of fUning Mltiig AbU (L«10), 
1 oDoec oTCottOB— 

tbe cotton to be pat In In halvai, fi)rt74Te Hthnitei In oentmct, U bom 40 

BetaU t H draduni, jellowlih, quickly exploding, swelling to a gelatJoons 
tnaM, wltb IS puts of ether and 1 part of alcohol, and yielding, even with 33 
parts of ether, a Tray thick coUodinin, the coat of whlcli wm veiy thin and 



Asecraidtrial, at which the cotton had be«ai left In Oie niixtan only for 
10 minntet, yMded the aame reenlt. 
6. Koirig'iibnnala: 

e ooneea of ItamlngBaJph. Add (1.310), 
i (Hinoca of Aiming Nitrlo Add (LMB), 
1 oonoe of Cotton, dipped in tnooeMlnly. 

At the Ant trial Are mlnntei' Inflnence, at 4S° B.; at the Mcond trial, one 
boor's InflnoKS, at 50° to 35° B. Tlie flnt trial yielded an cnttrdy Insoluble 
wool; the second, n wool only partially w>lnble — both of them, howerer, 
TGcy esplodTO. 

The pt«tcriptioQ of Scbacbt is, nndonbtedly, the most adTantageoas, espe- 
cially in a pecnniary point. In eight trials, with It ounce of cotton each, I 
got 17t onncefl of wool, and SO ponnds of very ftoe coltodinm. I have fm^ 
thM to state, that I made these trials with three different kinds of cotton. 
Ttia chief points to be observed, in order to oome to a sstlsfkctory result, 
«e, undoubtedly, tlie weight of 'Hai sulphnrio add, the temperatore of the 
mlxtare, and the duration of the process. According to my experience, Om 
anipbudcsdd shouldnot weigh below 1.^0, and not above X&Vi; themo«t 
advaatBgeoDi temperataro is 45° to 35° B., wlilch, in general, generates of 
itaelf, when the dry and completely cooled nitre is mixed with the acid. The 
time of contact shonid not be less tbatt baif an hotir, in oider that all the 
fllaments of the cotton be penetiated. A good prepared oollodium wool 
will, however, not be decorapoeed if left DDder the inflnence of the ackli even 
fbr a longer time. 

It is very advantageous not to dry the wotd by heat, bnt by rqwated prw- 
snre between tdottlng-p^rar. — Drugguft (Sreular. 

GEBUAH TEA8T. 

Hr. Henoel, of England, has patented the majmfsctnie of German ysMt 
from floor. To obtain 10 pounds of this Oennao yeast, the inventor t^es 
21 pounds of flonr of malted wheat, the same of Oonr of mailed bariey, and 
the same of rye flour. To this mixture water is added (at 30° Beaomnr), 
' and the mass stirred to a tbtn paste. This paste is then raised to ^S" B. 
by hot water, and afterwards cooled down to 30° R. ; next are added 2t 
ponnds of wheat starch dissolved io cold water; and S ounces of donbie 
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carbonate of soda, and H otmcea of tartaric acid, KTerally dissolved In 
liikeirann water, togetlier with 1} ponnds of commoit yeut. Hie mass wjll 
now require hot or cold water to bring It to 27° B., when It la left tweiro 
honrs to ferment. Aiter this It is preaaed throngb a bair gtere, and in eight 
or l«u bonis the jeaat forms on the bottom of the cask. This feast Is 
taken and pnt into double t)a|[8, which are submitted to pressura to free It 
ftom moistnre. 

SEW FBOCE3B OF BBBAD-HASIBQ. 

The following la an account of a new procesi of bread-snaking mently 
put In practical operation bj Dr. Daugllsh, of Cariisle, Scotland : 

According to the ordlnsry process, fermentation is prodoced by the action 
of the fcast upon the paiticlea of starch in tbe floor, thus lilierating mlnata 
bubblei of CBiboole add gas, whEcb penneate the eiitlre mass of the don^'b, 
and make It "rtae." The chemical change, however, which here takee 
place, la snch tliBt it has been estimated bj H. Diunas, that In France 17t 
per cent, and in England 8t to 12 per cent is wasted by the decomposition 
which lakes place In the proceas of fermentation. In the new process, 
patented by Dr. DaogHsh, no yeast or baking powder Is nsod, the rising of 
the dough being effected by water impr^nated with carbonic acid gas. 
The idea of making bread with aerated water Is not a new one ; a patent 
was taken ont for such a process some yean ago, bnt it was then fonnd that 
when the floor was mixed with the impregnated water the gas escaped 
before the bread bad time to rise. The novelty of Dr. Danglish'a patent 
consists in preventing the escape of the gas Itom the water, by subjecting 
the materials to an ontward pressure of cartfonlc acid gas while the Sonr Is 
being mixed with carbonated water. The carbonic add gas is generated in 
Bneb apparatus as Is usually employed by soda-water mannfftctaiers ; the 
gas is pumped into a targe reservoir, fVom which it is fbrced, as it is reqnlred. 
Into a Tewel containing water — the absorbing power of water for car- 
booic add being very great. The kneading machine Is a strong iron retort, 
fitted with air-tight tids, and provided witb revolving prongs In the inside 
for mixing the dongb. In the machine now In operation, this retort Is 
capable of containing for^ stones of floor. Into this are pnt twenty stones 
of floor, with the requisite amount of salt. A stream of carbonic add gas 
is forced Into the retort, and a sufficient qoanltty of carbonated water is 
admitted and nelt mixed with the floor and salt ; the gas with which the 
water Is Impregnated being prtvented fhim escape by the pressure of tbe 
ambient carbonic acid gas. As soon as the floor and water are mixed, a 
pipe is opened, and the loose gas Is let out. The consequence of the pceBSnre 
bdng taken away from the surfhce of the paste Is that the gas which was 
held In solution by the water operates in predsely the same laanoer as the 
gas in a bottle of soda-water when the cork is removed, the dough rises and 
Alls the telort, occupying twice as much space as before. The bread Is tbeo 
ready for being worked into loaves —the only operation that will necessi- 
tate handling. The rising can be regulated by the pressore of gaa: so that, 
did the sb«ngth of the macblneiy permit, tbe bread might be made of 
almost any lightness. The pressure of the gas, and the qnantltj of water 
admitted, am i^^nlated by gauges. 
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PBOCBSB FOB D£COLOIUZINa THB FATTY CMLS. 

U. Bnmner eUCes tliat lia bos beeu most soccesBftil In bleaching tMty oBb 
bj proceeding u follows : 

The oil la mode Into &n emnlBloD wfth water, to whicll tbe proper congiit- 
«Dce la given fij gain or starch paste, aod this emoleion Is well worked ap 
with thocooghlj ignited charcoal, coarselj powdned and Dreed tram fine 
dust bf aiflhig. To one port of oil about two parts of charcoal powder ara 
'' taken. The donghy mtai \» allowed to dry tborooghlr at a temperanm 
which sbonldnoC exceed 2ia°X., and the oil Is subaeqaeotly eut«cied with 
ether Id the «dd In a dlaidacement apparatns. After thla extract has depoA- 
ited an; charcoal powder that may have paaeed thnnigh dnring the extraty 
tlon, It U pal Into a retort, and the etber Is distilled off Id the waier-baHi. 
In this way olive oil and waloiit oU are eompletelf deprived of color. It 
might peih^M be supposed that the charcoal baa a direct dowloriilng action 
In thla case npou the oil. Jost as In many casea it cleois many aqueous Quids. 
Thla, however, Is not the case. Oils left in contact with charooal fi» weeks 
together did not nsdergo dte least decoloiizatlon, even when they were dis- 
solved In ether and digested with charcoal. The piteenco of the water con- 
tained hk ttie Bmolelon appears fint to glvs rise to the action. It is probable 
that bj the preparation of the amnlalon, tlie coloring matter, which does 
not belong to the oil itself, is taken np by the water, and aiUrwards absorbed 
by the charcoal. The action may be similar to .that act up la the <q>eration 
employed by painters to bleach oils, which conaiata in agitating tbe oil 
sntDcleiUly with an eqnal volume of water, and expoalng the mixtoie to tba 
sun. The watw, whictr Boon separates again from the oil, appean turbid, 
and often mixed with slimy flakes. The operation la repeated for we^s, 
the water beln^ itoquently renewed, until it is no longer rendered tnrbld, and 
the oH crflen appean limpid. In the above process the eBsential part appe*n 
tabethe«o«pMBdssiccatiiHiof ^ charcoal mixed with Che emnlsion. If 
Uie oil be exBacted with ether before this is the case. It la obtained again 
with its original color. 

lastly, it la to be lomBiked that by this process the oils undergo a very 
remarkable thickening. Thua walnut oil is obtained nearly of the con^t- 
ence of butler. — Bremer atittheaimgai. Pec 1897. 

KBW KBDICK K)^ TiatTB. 

A. recent ba-prar v rntui In tbe prepantkm of paints fa thna described by 
the dtscorertr, H. Borel, in the IbUowleg- commUnleulon to the Frendi 
Acedemyi 

Id 1S3S 1 had itli0 hdnof of presenting to the Academy various products 
obtained by means of oxjchlorlde of cine, espedalLy cements and mastics, 
as hard' as marble, and (tnfle htsoluble In water, and a paint, equally inaoluble, 
intended to replace, very economically, oil and other paintlDg. This paint 
had the inconveninice of being diffloult to use, and of requiring, Uke silice- 
ous patndnK, the application of a Uqald on tiie lastl^er toftx it and 
render it Insolntde; when I wiihedto avoid the use of this liquid by 
tendering my paint more drying, I was met by an' equally seriona tncon- 
vcolence: the paint thickened very rapidly In the vessel, and there was not 
time to use it- I have now succeeded, by adding certain snbstances to my 
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Uqiiid, In gnrmoontltig tli«M dlfflcoltles, and lendcring the applii^nii of 
this new psinC easy. 

The Uqniil vhich hi this paint teplac«a oil, esaeDce of torpentiiie, and the 
other Uqnida andexdplenia used in ordinal? painting, is an aqueous solation 
of chloride of zinc, in Wliich I have disaolTod aa altalJna tartrate. These 
tails possees in the btgheat degree the property of retarding the thickening 
of the new point befbre being used. I add to the liquid, to give tonadtr to 
tlie paint, gelatine or Ibcnla which I liaTe (auised to pacs Into the state of 
March bj heating the liquid. It moat not lie heated so much as to tisnsfbrm 
the (Wnla into dextrine or glucose. 

To brm the new palm, whatever the color nay be, I nse tlie above liquid 
and a powder wliteh should be In great part oxide of dnc. For colored 
paints I use Hie eame powder pba tbe coloring matten. The colois osaally 
employed In ordinary painting may be employed. 

The new paint possesses the fbllowing properties : 1st. It is trot necesaary 
to grind it; the powder only Teqniies to be dihited with tite liquid, and tbs 
paint is Dsed in the ordinary manner. 2d. It is more beantinil and more 
Mild than on paint; It covers better, and is not rendered black by Bolphnrons 
emanalious, like paints of cernse or other lead bases. 3d. It Is absolntely 
without odor, and dries very rapidly. We can appl/ a layer erei? two houra 
In winter, and every hour In summer; which enables ns to paint an apari- 
ment In one day and lohablt It the same day, wlthooC twing afibcted by the 
odor of the paint. 4th. It resists moisture and water, even when boiling, 
and may be washed with soap like oil paint. 9th. In consequence of the 
diloride of dnc which it contains, the paint Is eminently antiseptic, and Qtted 
to preserve wood tana perishing. 6Ch. It possesses to a very high degree 
the quality of dlmfnlshing the combustibility of wood, fabrics, and piq>er, 
and of rendering these matters uninflammable. 7th. It Is per^ctly Innoca- 
ons both to tlioae who prepare and thoae who nsa it. 

I have also the honor of placing before the Academy a new transludd 
|dasttc matter, which is formed with the principal elements' of the paint of 
which I have jnst spoken, but In vei; different proportions. It Is a combi- 
nation of potato fecola and hydrated chloride of sine, of a suffldent density 
to swell the fecula without dissolving It. To moduy the hoidness of the 
matter, and to tender it more or less while or more or less opaque, ccrtaiil 
aatts or powdered matten are added, tach as oxide of dnc, Bulphate of 
baryta, etc This plastic matter Is prepared cold by moistening the fbcola 
■nd other matters with chk>rlde of dnc. This new compound Is easily 
moolded, and solldiflee In the monid like jdaster. The ot^jecu thus obtained 
•re as transludd as horn, bone, or ivot^; bat to obtain this transluddooss, 
very little or none of the moist pnlvemlent substances must be introduced, 
except salphate of baryta. This salt, although Insolable, gives veiy little 
opacity to the matter. This U not the case with oxide of ainc or carbonata 
oTUme. 

To keep the ottJects thns obtained fh)m moiatnre, they are covered with 
one or two layers of good varnish. 

Any color mi^ be given to this new matter, and It may be obt^ned more 
or lest hard; it may even be obtained as topple at caontchonc, bat not 
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The bone to be colc«ed ta laid for Ofteea to twenty mlnntei In TB17 dilate 
eidd nhrle udd of tbs BtmiKth of % good Tin^ar; thU dilole nitric add is 
obtained hy mixing tidlf ODe-balf a litre of «oft Water with about thirteen 
grms, of nitric add. The bone is then Immersed for fifteen lo twODty 
tninntea In s >ohition of piMochkHJde of do, made by diBiolrlng a piece of 
the size of a lentil in a pint of iratsr. Tbe olqecti titos mordanted aie then 
pat Into tb*f&lk>iTiiigi«d-batta, wbicfa mnftflntlielieatediuitllit tilling to 
boil. 

Bed'iaUi^—VOr an expedment on the im^l wale, take thiM to five gmu. 
of flne red carmine, poitr to It ten to twelve dropa of ammonia, and etlr it 
npwell nntH the cuiniae li diuolved; theo add abont twooonceaof soft 
water. In this bath, wlien heated to bailing, the object* moat be left ibr 
■boat fifteen alnatea. The tbita obtained aif mwe virid when the boiling 
of lbs bath is not continned whOst the objects are in It. 

If It be dealied to eliange the tint thos obtained (a vei; fler; cannlnojed) 
to a more ecaclet. one of the following metbods may be em[dojed. Wlien 
the red-bath begini to boll, and immediatelj after the objectt have been 
immersed in It, five to tea dxof* at tartsrii: acid, of the strength of agood 
vinegar, toaj be added; or the watra in which the protochlorlde of tin is to 
be diMolved may be mixed with an extremel/ small qoantl^ of TJ^ g Hi ih 
enlphnilc add. — DiHghr'i Pdfltckn. Jourmi. 

OB THE FBEFAIUnOK OF SOUS SIKPLB CXMKHTB. 

Dr. Dary, F. R. S., haa recBnUy pablisfaed the following paper on tho 
mannfactnre of Ttiions simple coaenta, wbich admit of a nsefnl and readj 
tyipiication. 

Gntta-percha, aa is well known. Is llself u admirable cement for certain 
pttrposeg, when softened by hot water or by a moderate degree of beat; and 
It has been nsed [n making other oenaiia; faotlrannotaWBraitfaiiy.eement 
deSernMd in which It tbrmsapart; lt» high ooamerdaliralne Is as obstacle 
lolte applleatlon in masj oases wberelt«oiild.be employed wlUi, adTantatA 

Ontta'perclia, thoogfa readily adapted Mian lalmoat endtew rUiety. of nses. 
Is, howerer, not easily lendeied Sold -when idotta, and h«noe is aoB aolie 
manageable enough fbr certain parposea. . 

I have made many experimaotB; nstag dlffarent proportiaiia Af , gntM^eiv 
eha with pitch, nsein, wax, etc., with a view to forVi oaeAil ceneiita. In the 
present communication I propose to notice only one cement, which I mad« 
by melting la an lr6n saucepan. Two parts by weight o£ eomiaon pitch, 
and adding to It one part by weight of gbtta-percfaa, stinlng and mixing 
them well together imtfl theywere conplelMy IneorpotMed with or united 
with each o^r, itarmed 'a. twmt^cMieaoa flnid, whlah mayilra need in this 
stale fbr many purposes ; but which, on account of the facility and teaadt7 
with which It adheres to metals, stones, glass, etc, I fbnnd convenient to 
poor into a la^B baaInaf.coId;wMer,'iii atfainDOrorlhictwEKreani, or as a 
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cftke. In thli stato, vblle w*na, R b qnlM *oft; bat m^ be Boon taken np 
ont of tbe water and drBini oat Into ioagm, or preaiod Into shorter pieces, 
or cat, or twJ8l«d Into fta^moits, whidi nuo^ again b« really reunited by 
preesoie. 

Wben the cement If cold, or beforo. It toar be removed ttsna the water 
«Bd wiped drj, when It is fit ft>r nse. 

From a roogh expraiment i made, there appeared to be a loss of abont 
one-fbnitemtb of the wdgbt of tbe mateilaU In maUng thli oemeat, arising 
ftom rtdalUe matter and In^nirltiea Id tha ^itch and gutta-percha. 

iVvpcrtfa.— -This oement iJ.of a black color; wbto cold. It ig baid. It is 
not brittle, but has some degree of elaiddV, irttlch Is Incnaaed by a alight 
fncnsM of heat. It ^^taan to be not h> toogh as gntta-perchn, bnt more 
dagtlc. ItH tenacity is my eontlderabler but ii^erior. If I mistake not, to 
gntta-percha. It soflEns whfMJ (At 1nt6 wiit^ at about 100° Fahr. ; asd If the 
beat Is gradaally Incfeosed, tt puses tlvong^ bUonnedlate Mates of loftoeM, 
becomes rtscoos like bird-lhne, and n*y b« extended Into tbieada of indefi- 
Bite length; it remains In this state, ereo wheij tipo«ed fcH: some time. In a 
crucible, to Oe heat of boiling water, at 212° Fahr. When heated to abont 
100° Fahr., It becomes a fliln Hidd. TTater appoaia to have no other action 
upon it bnt that at softening It when wum or hot, and slowly hardening it 
when aM. The ounent adberee itroni^ty, if pressed on metal or other snr- 
fttces, tlioagfa wtatar be piesent, proTided snch snrtaces be worm. 

My first trials with (bis cement put It to a f«ej serera teat. I used It as a 
snbstltnte fbr plambeis' solder In repairing the lead gnttere on the roof of 
my faause, which went craehed in senral places, and admitted water freely 
Jn dltforent places, and aJso to >t«aBch the leaks in an old common and 
(brelng-pomp attaclied ftw yielding » topply of water fbr the nse of two 
Itmuea, and r^di^ It dnnt thirty feet. For tbea^ parpoata I fonnd it qnlte 
cff^ctoal. All iliaE wns neceraaiy. In tbe case of tbe gotten, was to remore 
with a brash all loose earthy matters (tam the cradud lead, ^^itjy wkrm 
It with a bot iron, then ponr tbe cement in ■ fluid state on the cracks, so at 
to coTer th^ on both sides ; then a hot iron was drawn along each edge of 
Hie cement go as to soften anfl bevel It down to the lead, as the cement luu 
Intennedlata degrees of flnldl^, and Is thicker or thbier as ft is oicpoeed to 
more or leas heat. In lis thicker stale,. It may, perh^n, be better adapted to 
repair cracks In lead or other gutters ; but a crack In ■ncbgottersnla}' be read- 
ily Sited ap by takfatg a pleos'Of< the dry, cold cement, and applying a worm 
bnt not too* bot soldmingiJron, so as to soften the cement on the crack, then 
melt It on each side and cover H with the cement. Tbe cement will adberv 
-with great ease to the lead, and is- ttr more manageable than any of sur 
common solders. A hole In a gntter coaU be readily slopped with the 
eemeni, and a pteee of load of snfflcleBi she to overiap tbe hole, say, abont 
one-half of ta Inch; cover tbe iMd on both tldea with a snrfkce of tbe 
eementr; press it oa the hole: then covet tbs iMdaudlts edges with the 
-eemeatiOslnpnttyfagapaneof ^ass. 

' In thei esse of the common and fratjnft-pmnp, 11- ^ras only necessary to 
bve «<re^ part that ledsd qalle dry> and rtlgiitly warm, when a good coat- 
ing of the ceneat, In its thick state, was applied, so as completely to cover 

■ VlwD ths solderlng-lroD It too hot, and spplked to the oement. It deoompOBee a 
portion of it, ornlHiuln ■ wMtV vapor. Wban It Is of the proper temperature, 
wUdi is aboat 110° Fahr^ it is mm^KAeoed or Dertaltr neltad. 
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the cntekf or dpertnns. The camant ued fn thii initmce cUd not exceed im 
bulk the plamber's solder which would have been lued. Hie wmnn aoliiaiag- 
ItOQ wu laMl; applied to BU up mny InteiMkee, mnd produce thtoogliont a 
noifoTiD Boitatx, 

I enCrataln no epprebenafon that tbe tramitli of om cUmate at any Hme 
will Impair tbe efficacy of this cement when aippSai to tepair lead, ilnc, or 
Iron ipittOTi ; tor tbongfa It loflenB at a comparadTe low temperatBre, It still 
adheres most tetiadonsly to metals and other mbstances, and does iKit allow 
water to pass throngli it. Mj gntters were lepaiied with the cement beAne 
the very hot weather we had last sonuner, and not the least appearanee of 
a leak has been since obsemd in fbe gntlo*. 

In a similar way tbe cement may be readily ap^dled to repair boles in tla 
cans, garden watering-pots, iron or other metal veasela which aie nsed only 
for cold water. Yesseli thns repaired ahonid be left a Ibw boon beftna they 
are nsed, as the cement takes some little time to set or barden. 

That the pRMUoe <tf water does not interfere with Oie action of the cemen^ 
was shown in eases winca I put a i»rge hammer, alw a seren-poand weight, 
Into hot water. Iter a tew ultnitee. I tl>en lecooved them fVom the water, 
and, wltboat wipllf them, pressed the end of a emaa stick of the coM 
cement on the snrhce of each, when it softened, and stronj^y adheied to the 
metals. T then ponred a stream of cold water on each of the artlclee, when 
tbey could be raised ftou the table and carried aboot, being flimly supported 
by the cement, and consldecabie force was necessary to iepatate the articles 
tiota the cement. 

This cement la applicable to many naeftil pnrposet. It adberw with great 
tenacity to metala, wood, stones, glass, porcelain, ivoiy, leather, parchment 
paper, hair, feathcn, aUk, woollen, cotton, Ifaiea ft^rics, etc. It ia weU. 
adapted fbr glazing windows, as a cement for aqnarinma. Aa (ti at my 
experience has yet extended, thia cement does not appear to affect water, 
and will apparently be fbnnd applicable ibr coating metal tanks; to aecare 
the Joints of atone tanks; to make a glne for joining wood, which will not 
be affected by damp; to prevent the depredations of iuaecta on wood. It 
may Iw highly deserving of inqotay, whether the cement may not be applied 
to preaervG snrfbcea of metal and wood exposed to the atmosphere and to 
fteah water; alao to protect anchon, chain-cables, etc., ttom the corroding 
agendea of aea water. 

According to Kceba, an excellent cement fbr luting dlslSling apparato* 
may be prepared by mixing meal of beans with water, or with pasta of 
starch, into a plastic maea. Thia may be naed for diatillation, in a small or 
ia^e way, by applying It simply with wet dngeis. After a few hoars the 
cement becomes aa hard as atone. 

Caiein Cemait. — Wagner recommends using a cold saturated aolntloa of 
borax or alkaline silicate fbr diaaolving casein, instead of alkaline carbonate, 
aa recommended by Bracconot. The aolntion of casein with borax is a clear 
Tlacona llqaid, exceeding gum in adhesiveness, and appUeable to many puv 
poses aa a anbsHtaCe for glue; woollen and cotton fabria saturated with the 
eolnilon may be tanned with tannic add or acetate of alumina, and ittideied 
waterproof. 

ON BZDBADLIC 
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dne, t!i., thB RmcBt (Vnaift,iikidi coirtab oiUtia Umeirftan fteab, aodths 
PcrUand CewKtitt, which do not conUin csnitic Ume. 

Fachs has Baturactorily shoim thai die hardenlnft of Bomhit cement, apait 
ftom the prodactlon of carbonate of lime, li euentUU]' da« to tbe prodaction 
of bulc sUlcste of Unto (3 CbO, S etOs}, br die comUnatlrai of an add sill- 
ttte, or of ftee soluUe slUca irlth caaotle Ume. 

Tba haidMiBg of Poctliutd oemoDt UBdwirator, Is, on the conDary, doe to 
tiM decmnpoaidoii of a silicate, constating of three or torn eqnlTalents of 
iMse oombilMd wtth' one eqntnlciit of lOica, with the i»odnct{on of caiutlc 
Brno, aad sndi compoanda of lime with slUcs and with ahuniiia as may be 
^t>diieed In Hie wet inj. 

OoBUqa^r, the hazdened Fortiand cMnent eontatnt the aame mbstancea 
as hardened Roman cement; tml atey ara prodneed In a dlBte'rait waj, in the 
bardening bj the action of water. 

: Mr. Wintrier hasmaOeABeitesofanalTietof^aeraitBpedmeiiBOfFoit- 
bod cement, and comeg to the conclnslon that the silica may be replaced b; 
■Inmtna or peroxide of Iron ; that the presence of alninJna does not Inlerfera 
whh the hardening of the cement, bat renders It less capable of leslstbtK tite 
kccloa of eaibodic add ; and that the presence of peroxide of hron renders 
tte cement less bari and less dora'ble. 

He also fbnnd that, dnrlng the hardening of Portlatld cement, lime is 
f^radnslly abstracted by water. The composltloo of the cement, tiler this 
action bad gone on for some days, was ftxmd to correspond doscdy with the 
formula 3 CaO, SlOs + CaO, AliOg; utd he r^^ards Otis componnd as the 
ftial reanlt of the action of yrtter npon FiM^and iiement. 

He conslden die presence of magneria In Forfland cement Injniiong, owing 
tothefoettlisttbetrttHuksBteaMof magBedaand lime Is not deoMaposed 

the hardening. 



SOLimLB GLASS, WATER GIJ189, UmERAL QUM. 

flolablG Plicate of aoda is now Urgely macnfiictared In Eof^and, and sold, 
onder the alMTe names, for varkms important commercial purposes. Long 
known to chemlna. It has wftfain a recent period attncted the attention of 

nanofkctaicrB, who find II poiseisel properties highly nsefol, and susceptible 
or a gr^t variety of applicatkms. It is prepared most cheaply fhim qnarts- 
SUid and soda'Ssli. The toraisr ta very finely gronnd, and then dlssolred In 
It healed solatlon of the alkali. The solatjon Is then concentrated (o 20°, 30°, 
if Twaddle, and sold of the strength best adapted for the pnrpoae con- 
A large deioand has recenfly arisen for It as a size for calicoes, 
Mc, In lieu of BrIiMi gum, the glaze being niperior, and the price (£6 to £7 
a t(Ki) beh^ IcwN. 

It is also In demand for Ma^maMng; bebig itself a detergent, and mixed 
Mdi common loap, prerenM the nsnal loss by eraporatlon, and Increasea the 
Wrigtit. It has also been used for sataratlng timbers, scenery, dreeiiea, and 
oQier Inflanunable material ; belilg tIsMf of a highly Incomimsdble nature, 
■id thus powcdns other substance* to a great extent t^om the action of Rre. 
Id contact with Ume, It consolidatea, and Is partly convened into silicate of 
Bme. Hente It has been employed, especially fn Bertin, !n the process called 
"Stereocbr(aiM,"aieTlralor tMeco palBtingon thewallaof bnlldings; the 
24* 
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deBtgn being perfbctiy piotocted bf the application of a ■olntlon of the 
" water ^ut," as a rarnlsh over the atirf&ce. Thia ouj be taxlj WMhed, 
and, If neceB0ar7, rtnww^ fh>ni tJine to Uine- 

The ume labataDcs la the essential element In Ranaome's artificial none 
pnxxae, and other similar praceasea, in which a poraai atandatone or lime- 
atone is BBturated wich this aiUcale, which not oaij oonKilldateB, but com- 
bine* nllh the lime, forming a compact maaa of flinty hardness, and Impei- 
vlona to stmoapheiic influence- 
Its aalntlon poaseasea highly adhealTe properllea, and may be G(»nidei«d 
the basis of a good cement for glasa and dilna. By Itself It bold* (hignienta 
with great tenacity In the cold, but ylelda on the application of heat. Th« 
salDtkm fbr this pnipoae mnat not be looaliong; and If mixed, when used, 
with a little Ume, the cement Is very 6aa. 

OS AHIIUL AHXONU, ITS FORXATIOW, ETOLDTIOK, AOT> OFFICK. 

The fbUowlni; ia an abatract of a pap<a mi the abore anbject, presented to 
the British Aamdatioa, 1836, by Ou, Sbt. J. B. Beade. The author, afler 
refeiTing to the testimony of Briffide and SchloMbeTfer, as to onr Ignorance 
of the canse of the coagnlation of the blood, and pointing ont the near i^ 
proadi to Um solntion of the problem by Baspail, praceeda to sbow that Dr. 
Bidutidson, in his recent work on the sabject, has the andlvided and jnatly 
rewarded merit of proving that coagnUtlon pioceeds aolel^ In preportion to 
the eT<dDtion of ammonia. With reference to bis own riewa on the anlyect 
of the paper, the aothor make* the (bllonlng obaervatJons : — Ammonia, m 
well as flbiln, ezlats Id the blood, and we have now anfficient, or rather 
aunolative proof, that the neceaaaiy aolnUon oi BbtiD Is caoaed by the 
tigeacf of thia volatile alkali. It la also equally apparent that anice a^jnst- 
m^it of the qnaoti^ of this alkali Is Indispensable; abioe an excess, open^ 
log beyond the production of flnidlty, woold lend to dissolve the blood ear- 
poacks themselves, and a defect wontd be marked by the dopoaitlon of 8brin 
in the heart or arterlee. Bat though ammonia la formed, and that In laqjier 
qnantldcs than is required for its primary office and operatioo, viz., the solu- 
tion of flbiin, yet the excess is with great care drawn aw^ from the blood 
and used where aatnre reqalrea it. As a gentle stImnlaBt, Ita presence ia i»- 
qulred throughont the whole system, and accordingly It enters, along with 
flbrin, Into tbo formation of muscnlar Ussoes. This I showed many ye«n 
ago, in a paper read before the Microscopical Society of London. It ia tme 
that myexperimenta on the presence (^ammwila, ^luai ammonia, In breath, 
flesh, and animal tissues generally, were received with mnch cantlon, or, 
rather, 1 may say, with hesitation and danbt, and even ocular demonstratiim 
failed, for a time, to remove (bregone condnalons ; bnt the existence of am- 
monia as a nonnal excrete of the body, is now leoognlzed by all parties ■■ 
an Important and nndlaputed fact, and its power and office aa a solvent of 
the fibrin of the blood, iM esactiy determined. The primary aource and fi>r- 
maCioa of this alkaline solvent, or what leads to its oonuat development, la 
a physiological problem yet unsolved. Its .elements are well known; but 
whence derived, or how, or in what part of the body, If in It at all, the 
chemical combination la efi'ected, aie qoeatlons which aie supposed to potatt 
to additional illustrMIoas of the limit of homMi Investigation and reaami. 
Tet that it Is absolntely within the body Uiat the formation of the olk^na 
compound takes place, appears to be citable of proof. For it is quite certain. 
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Mtbe nenlt of repeated experiment, that the amraonls finud Inlhe breath — 
Tai7ln);somiKlilii<llSbreiit penon* at the Mune time, and in theume person 
on dUfemot parts of the lame day, and eapedallr during the diflbrent condlr 
(loni of net, exenJM, and fatigne — ia nM the mere relurn of the minnle 
portloa Inaplrod with the air. And If the air, when chuged with its tmifonB 
imall qnantlty, taB m manUbatl? Id H^pplying even the ammODls of the 
bnadi. It moat, of conrae, be i^ected tm Ifae aooroe of that additional 
qnantl^ whldi, «t the aame ttme, li found hi crreij part of tbe body. The 
MDice and fonnation of thli alkali, theiefon, la not ab txira. It aeenu, 
pertiapa, probaMe that animal arammla la fcrmed Initially to the blood, of 
whidi the two leading lngr«dienl8, atbonim and flbdn, are equally rich In 
n'tnigBi,- for thb dement eslau In albomen, according to the aiudyaiB of 
Gay-Lnraac, Id the proportion of Id"? JIM' cent, and of 19'9 per cent. Infitnin; 
while KgirogBit, the other etement of ammonia, ia in the ptoportloa of 7 per 
cent, in each. The ctementa of the alkali, thereftwe, an pment, and aie 
partly naed fat the n>nDBtk«i of sabMancea which are prodticta of sabtle 
chemlcfd action. Now, in the regetabie kiDgdom, tlie combination of theaa 
etetnenta for tlie fbroutkin of vegetable ammonias la a common and rect^- 
nlaed plieiMmienon; and ilmilarly, — to exteod the liewi irf' Dr. BlchardBon, 
— in tlie exqnMt* balance ot the diemlcal foroea is the l>load. It ii arranged 
that the Mood ihonld be foebly BlkaUne Ikam bed alkali or alkaline sail; 
IMM tnffldem^ alkdlne to hold flbrln In iolntiMi, bnt aoflldaitly ao to leave 
the Tolattle alkali (kee ftv Ihli porpose, when ftemed In Oie doMd duuntme 
of the drcnlation. I am, tliereft>i«, leaa dlqNWBd Utan my Aiend Dr. Rich- 
ardson to leave this p<^t an open qnenlon, bat tatlnr to meet hia Inqniiy, 
where is ammonia first formed? with the reply, tn blood iuelf. It la with 
tome satisfoction I can add,, that Dr. lUchardaon himself gives his iapriaia- 
Ivr to ais theory. If Oila view, then, be aurtUnK like an acrauate state- 
nent of the chemistry of natotB, it conflrmi and harmonizes with the fact, 
that the formation of ammonia is a contiuaonB process. The portion which 
malnlaiiia flnldity at a gtvm momrat doea not remain to exerctae this offlre 
for hours or days, hot Its evoluUon direct IVom the Mood is as neeeaaaiy and 
eoDtinnons an act as its formation. Hnkb it paasoa along with flbrin. In 
foct carries the fibrin, a« iis solvoit, to evvy part of the body, to snpply its 
daily waste; and haTing perforated tiUs ofilee, and satisfled every other de- 
inalid, the ezeeaa is evolved, In eonsequeoce of its equal dlffDsloo, tmra evety 
excmtory sorfBee, and very largdy, m I have beretoAire proved, fttim the 
anrfkce of flie Inngs In the expired air of the breath. The evolntdon of am- 
monia ih>m the snrfbce of the body may be proved by an IniereBtlQg exper- 
iment iriiich hiqppciu not to have found a place In Dr. Bichardson'i admir- 
able list of 400 save one. If a glass vessel, of eoltoble shape, having Its Inner 
snr&ce just moistened with hydrochloric odd, be placed on any part of the 
body when waim with exerdse, and, thatefore, in a allRht state of perspira- 
tion, evolved ammonia will betaken up by the add; and If coUected in a tittle 
dlstliled water, tlte hydrochlonte may be received and crystaliked by evap- 
oration on a slip of glass for the mlerosa^. The same experiment may 
)e perfonned on the bodies of htoHs and other animals. Tlie general 
iments which prove the existCBce of ammonia In breath are now too 
wdl known to need deaeiiptkin ; bat diete is a new experiment of consider- 
aUe hnpmtance, aa confirming the proof of these two proposltkms — that 
there is a volatile alkali evolved in the breath, and that this alkali, having 
the property of maintaining the finldl^ of the blood, is ammonia. Dr. Blch. 
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udton liM proved that in tbe exporiiaent of pMsIng tba -rapor of Mood 
OtroDgfa blood, co^islatloD 1b nupended bj the i^encj of > TolMQa priiK4- 
pte; and he hog alio jvoved by experiment that this volatile pilnclple 1* 
ammonia. Noir, the Tapor of blood Is a large constitoent of the Tapor of 
ttrtMli, and the efltoct of pasting thj* latcw Vapor thiongli blood is predsely 
rimflar to that of tbe fbnner. If a portion of Mood be receired In a reiBd, 
Mtd the expired air and Taper of breath, collected In qnantit? and In a salt- 
able anMrnnu, be paated through It, the Ouldltf of t)M blood b maintained 
■0 long aa tbe experiment ts continned ; tbiu famlihlng a proof of the 
eacape of a vtdatDe agent In As breath, which agent, by direct experiment 
npon It, ll ptOTCd to be ammoilla. This expertmenc ia, In alt respects, mo8t 
aattafactorj. Had It hlted, the wbota sal^ect woidd again be enveloped in 
tti andent m^tery, and we thonld saf with Brande, ttat tbe canse of coag- 
nlaUoii b ttm aoexirialned. Trae, m tboali kaow Oiat the vapor ot blood 
■Dstalna Hidditr, and tbtit lu roladle alkaJl, ugmoola, sutelui Snldi^ also; 
batsodoHieilKedalkaUee, potash and soda, wblch are prored to belnopen- 
tiTe aa the canse of ooagnWion. If, then, die tt^poi of biwth, which is 
dianctartMdby tbe same volatile agent aa the Tapor of blood, faUed to pre- 
vent coagnlatioQ, w« mnit imavotd^lr' be ted te the condnsfon, Uiat, not- 
withatBDdli^ tbe «Tide«ce of exporinNUt tn a given direction tn favorof 
MBtnosIa, thefe If aatlilmoivtibtta agency at «orfe, even daring the evohi- 
tlon of ms«lkall fNfli aaWfy^uym Uood, which is the true and iHtmat*! 
eanae of aagalatlaai. : AmmArta, like poCaib and wda, would then be 
looked apon aa k nwe pitoxtaiate afpent hi awtaWng fluidity, and its evo- 
iDtion woald oaaaa la be ackfavwledged u tha final and «gEadent caose of 
MM^^alatlon. 



B&dMDip baa toccMded tn abowlag that mea (ft ooa of tbe iirodBcts of tiie 
oxidation of attmrataMIs koaUva. Tbc atdboteffeets tkedecomposlHoabr 
an alkaUae acdiwtwi of liypwinigtB ar» af potath. Tkeflbiteeof thebiood 
and ^ateMTlgldatoomiabT^MaMVHMeaa. Eion tlMBevzperiaMnu it 
la <Jeaj^ thai Hbt oxidatidn' of 'aflMndttoiii nathn nnd^ an alkaJine in^nence 



potash and ■^haric add.— Ji*>.rie-QUiii»«IAiV>fM,xlTfi, 348. 



. Dn. OdSng and Dnpt^ la a comihanleatttHi to the British Association, 
atated that Oey had made twna than 'one haBdredezamlnaltons, by a great 
Tariety of pn>oeas«e, and had reeognlud tb» preMnoe of copper In nearly 
every Instance. In wveral speetmensbfirtleKt grain and hntaan viscera the 
copper had been esttHatod, Froniro gvahia of wheaMsb the anthors had 
obtained 381 thonsandths of a grain, and fh>m a sheep's liver rather more 
than one-half a grain of oxide of copper, The procsss was to pteclpitate 
the coj^er i^eetrolytieally on a plattarun wlta, n dlsaoita In nitric add, and 
to ignlie the reetdne of Ute evspomted M^Uon. 
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X recent miter in tbe Nortli Britleh A^aJimrUi nukes tho followinK 
remarka on thoeabjectof aoilanaljBlB: 

" To analyze a soil, and dGtermine from the leanlli the degree of its ftr- 
tiliCj and lea adaptation to particular cnpt, ir« one of tbe problemB placed 
before tbe agricultaral chemlet, and ttoia ita lotnUon the giealmt advantsi- 
ges to agricnl Cure were anticipated. Am yet thtte tijuaalioiulummMbetiirtot- 
ixed, nor can thla be considered as a matter of smpriBe. The proj^ress of our 
knowledge. In place of simplifying, bas compllcaled the qneaticni, and baa 
sbowD that the fertility and infbrtillty of a soil Is dependent npon a mrHtjof 
clrmmslances, of nhich its cbemical composlUon Is m^oiie. Instaoces exist 
in which (he harrenness of a soil can be dlsHnctly traced to the defldency of 
tome one or other of the necessBiy elententa of plant-Ufb ; but In other caaefl, 
a barrea and a fbrtOe soil maj present an almolt perfbct similarity la 
composition, and contain all the dements Teqnlred by plants In proportions 
known to be amply snffldent for th^ healthy growth. The dttncnKyor 
explaining these fact» has been increaaed, Joilt In proportion as toil analyiea 
have become more minute ; for their tendency has been to show that tbe 
instancee in which Infertmtf is dne to the obMoice of any of the essentiat 
consdtnents of the plants ate eomparatlrely rare, and that qnantltleB which 
we are apt to overlook aa totally nniinportant, may be amply snfllclent for 
all that la required. One-tenth of a per cent, of potash, soda, or phosphoric 
acid, may appear a qnantlty so small that tho chemist might be Jnsti&ed In 
neglectiog it, and yet a soil contaJninf; these qnantltlea la capable of affbid- 
Ing an ahoidaiU ngipls of these elemeDta 10 many i;eBera(ioii( ofpianU ; and, 
notwithstanding this, there are aoila containing a mach larger qoantfty of 
these substance«, which, If not absolntely barren, are only capable of sup- 
porting a Teiy scanty Tegetatlon. Theae t^cta hare rendered It obrlora 
that It Is not merely the preaence, bat the acccsalbUfty, bo to speak, of the 
coDBtiinents of a soil that must be determined; and when the chemist, hi 
addition to the exact proportion of these minute quantities, is required to 
ascertain the tbtIooe forms of combfnatloa In which they exiat, It ia natural 
that be shoaU show little disposition to enter npon a branch of InTostiKatton 
of Boch complexity, and which. In the present itMe of onr kikowle^^ is 
llkdy to give only n^atlre reanlts. 

"The dlfflcoltles of this Investigation have been so fUly ncogtdssi by 
Ueblg, that he has pronounced It t'npoMiMe to anlve at a satishetory knowl- 
edge of the composition oT tbe s(dl, and fti ntttablenew for puttenUr crop*. 



The following It an abstract of a paper on the shore sntOeet, presented 
to the Brltlsb Association, 189S, by Messrs. Lawea & Gilbert: 

The anthors stated. In eommenoemeni, that they had, at a fonner meetlBg 
of tbe Association, aanoiuiced, that the amount of nitrogen yielded per acse 
per amuun, in different ctopa, eren when nnmannred, was considerate 
beyond that annoally ooming down, in tbe fixm of ammonia and nitric add. 
In the yet ineMluvd and analysed aqneoiu deposlti ftom tbe almoapbeni. 
The tnnatlgatlon* npon this sntifeetwere itlU in [oogress; and a desirable 
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tntntdoctkni to tlie Tecoid of tbe iwults would obrlonilj' be^ to illiiitnte,!^ 
Tsference to direct ezperiment, that nbbA had been before only assiuned, 
ngaidliw thBfMd«f BJBogeolnonrdUfeceiitaop*. To this end luul berai 
determined the umnal produce of nitrogen per acre, tu the case of Tariooa 
empi, Triikh mn iv^ovtlralr grown, for manj jsh* conaocntiYelj, on the 
tamelaad; namel7,wh*at,fi>Bneenreani barley, six yeais; meadow haj, 
three ;ean; cIotw Mr> tlu«B jean ont of foor; beans, eleven yean; sad 
tun^ aiftht }«Ma. In tlia nuitorlty of the iiutances refeirod to, the yield 
of nitrftgifB bad hnn eMlmated, both for tbe oop grown witboat mannre of 
■^ Uad, and fix (bat with p<u«lj mineral mauoie, ~ that is, eidodlDg any 
artffldal M|^ of nitrogen. It WW (be otject of the present commnnica- 
tkm to giro a raswary view of lome ot the facts thna brought to light 
Beana aad clorer w^re sliowa to yield several dwes u much nitrogen per ocn 
aa wlieat or ttttley. Yet the growth of the l^uminons crops, carrying off so 
miidinltKiseB a> they did, wa« still one of the tiest prepaiatlona for the growth 
of wheat; wbllat f^k>w (an important efibct of whjch was the accnmnlation 
wIIUb iha rail of ttia av^labte nitregeo of two years Into one), and adding 
niBogKMiu nanum, had each mnch the same effei^t in increasing (be pro- 
dace c< tbe cei^ crops. Othor experimental results were adduced, wliich 
Ulostrated tbe fact, that foor years of wbeat, alternated with fkllow, had 
gliem as mach nltn^^ in eight years as eight crops of wheat grown con- 
•BcaUiely. Again, teat ciopa of wiieat, grown In alternation with beam, 
had given ueaiiy Ihe same amonnt of nitrogen per acre as the foor oopt 
grown in allBmatfoii with tallow ; oouaeqnently, also mnch about the aame 
aa the dgU nop* of wheat grown consecatiTely. In tbe caae of the alterna- 
IkHi wMh imn « , fiterefore, the whole of (be nitrogen obtained in the I>eana 
UwBadTM was over and above that which was obtained, during tbe same 
ffMJtm of years, in wheat al<aie, — whetber it was grown consecntively, 
«r in allamatlon with fallow. Interesting qnestlons arose, therefore, as to 
the vaiylng sonrcea, or powM* of accamnlatioD, of tiitrogen, in the case of 
oops so cb«mctedatl(^ly differing bom one anothra as those above referred 
to. It bad been foand tliat tbe legnmlnons crops, which yielded In tbefr 
piodoca SDch a coin|iuMlvely large amoont of nitrogen over a given area 
ot land, wero doc speciaUy beoeflled by the direct application of tbe mon 
pnrely nltrogeuoaq inaniirei. The cereal crops, on the other hand, whose 
average yield of nitrogen, nnder the same elrcumstancea, was comparatively 
■o amali, wm very mncli Incrwsed by the use of diroct nlCrogenoua ma- 
non*. Bnt tt was foand tltat, ov«c a series of years, only abont fonr-tentha 
of the nUrofea aiuwalty laspUed in manure fbr wbeat or barle? (in the 
form of ammonia salts or uitnltes), wero recovered In the Immediate inca^ase 
of nop. Was any conslderalde proportion of the nnrecovercd Bmoant 
Avlned away and kMtP. '^aa tbo mft>>i«i. id^n^nons eonpoond trans- 
fbrmed In the soli, and nitrogen, la some form, evaporated 7 Did a portion 
remain in Mme fixed and nnavaitable state of combination in the soil? 
Waa aMBumln, or tttb nifrogen, given dff dmiag tho gtowth of tbe plant? 
Or, how taz was there aa nnfaKnd>le dlstrlbnUon, *l>d state of combinatloD, 
wUfalB Ibe MO, of the nlBogamu maMma andled Aaetly tor &e cereal 
crop*,— ttoM, iiKk as the legnminons edopl, which aagtmllated so mndi 
inoi«, pitkeiliig with .^ealer facility, ai>d ftam.adlSbresa area of toil, and 
leaving a saffldent avallAUe nltroienonB residue wMiiiB tte range of eolleo 
tlon of a BDCoeeding cereal «rop ? Theae qaeitloDS, among others, whlcli 
thetr solDtion more or bH involved, leqnlied fiKther einctdatlaa beflne Kim« 
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of the mMt promJnMt of agrlcoltiml beta coold be sMlil^elinilr explained. 
Comparing tbe untnuit of nitrogen yielded In tbe diffferant crops, when 
grown wichoDt aitrogeaoaa nuUler, u abira istemA to, irith the unoont 
fklling in Ibe meastmd aqnoons de^Mha, as aiiuDODla and nicrio add, II 
appeared, taking Ih* average leanlt ottbe aaal;wa of three ;ean' tale, that 
all the eropa fielded EOntiduwbljr moEe> and lomB verj much more, than so 
come down to the eoll. - The «une wtm the case when Beversl of the ciopa 
had been grown in au otdlS^ij (Dtatitm Hltti one utoCber, butwlthout ma- 
niire, tbrongfa two or Que* anccMtdve cennea. Was this obBerred ezceu la 
the yield over the ret meagiired Booroes at , all materially due merel? M 
exhanition of pKvloiulj sccmnvlated tdtrogenODa componnd within tha 
■oQ ? Was it probahl; attrilmtable chiefly to the abwHption ot anuooeia oi 
nitrie acid, Horn the ah-, bj the plant iwelf, or by the eoil ? Wa» there anj 
notable formation ef ammmia or oltric acid ftpm the ftee nitrogee of Uh 
atmoiphare? Or did planta g*avnlij, oriomfl in puticBlar, smilinllaCe this 
itveniirogep? A4 aliwady luiiiBated, some of the points wl^ch liad beea 
alluded to were at the present linft viidet lUTeatif^tioa- Othara, It might be 
hoped, wonid Tecelre elucidation in the course of time. There, of coarse, 
■till remained Uie wider qnestloaa of the origiBal ioorce, and of the distribn. 
Hon and drcnlatton of combined nitrogen in the aoU, in animal and vegeta* 
Ue lire on tlie euth'« mxtu», and in the atmosphere above it. 



Sererai yean ^o BooMhtgaott deuoiiMiated, in the deoieat way, that 
plants ai« Incapable of aaaimilatlng; the tret nltrogea of the atmospliete. 
Two years ago, in a paper commnnicated to the Fiench Academy of Sd- 
encts, he showed that nitrates eminently favor vegetation. He now shows, 
by decisive experiioents — 

(1 ) . That the amount, even of ternary vegetablo matter, produced by a 
plant, depends absolutely npon ths supply of assimilable nitrogen (ammonia 
and nitrates). A plant, audi as a aunfiower, with a rather lai^ seed, may 
grow in a soil of recenUy calcined bfick, watered with pore water, so far as 
even to complete itself by a blogsom; Wt it will pnly have trebled or qnad- 
mpled the amount of vegetable .maBer It had to begin with in the seed. In 
the csperimenu, the seeds weigtdng .0'1S7 grammes, in three months of veg- 
etation formed plants, wliich, when dried, weighed only 0392 grammes, — a 
little more than. mblliijtiieU weight: The.cKboa tteykod ocqaiTOd from 
the decomposition of cart>onic acid of the air was only O'lK -giMiuaes; the 
nitrogen Uifiy bad BsainOuad fiomthealrla tkneiDnnl)HiraaonlyO'DS23 
gEammea. ' ' 

12.) Ptuwi)hateofUme,alUliieHW,,aiddarthyiAattas,iadbpRU<Bblel9 
the CQiutJlaiCiqn of plants, exert na ^ipiadable actkni apon vigBtatlon; 
except, wlien acconpaniad..by msttoa.cafiable of ftimishing asshnilable ni- 
trogen. Two plants of the loine kind, grown under the soine ebnditioiis as 
above, bnl with Uie perfecljj sterile soli adequately supplied with phoaphate 
of lime, ajlbali, In the . fbnn of bicfirbtmate of tiotasb, and allex, from the 
ashes. of grasses, resijUed In only O-dOSgrammae of dried vegetable matter, 
from seeds welglitng O'lm grammes ; aod bad acquired only 001^ grammes 
of nitrogen beyond what was in the seeds. 

(3.) But nitrate of potash, fntnishlng- n'f'""*"? nitrogsn, aaiociated 
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wta pboapban of Una and aOIeMe oTpotuh, ftnu a eomiilete nuume, and 
nMcea Ibr the fidl dsvelopiiieM of TBtcctathKi. PantIM ezpeciraenla, witit 
(e of potaih, malted Id tha TigDnna sitnrtb (rf 
' n of 21-218 gnnu irf' organic matter, 
ftooa MMii vBlghlBg, as betoe, mlr O'ln. Thii 31-111 Bnitu c^ new t«e- 
etaUe matter, pfOdoced In thraa moatha of T^vtalkn, ooataliMd S'444 of 
eartwo, derlrad ft«aa tbe caAoolc add oflha air, and O-lBflS gnua of njtro- 
gn. Tbe 1'4 gnas of nhrate of potash wwOei to the eoU, contained 
0-1960 grami of Bttxigva, leaTiog a balance «f (HBQQ, newly all <rf which 
wai Amnd, anappmqirlHled, fai the ai^ 

Final];, Btmtttoguat Bude a neat eerice of eonpamlTe experiments, 
Intrododng bUoealefaied land 0m Mine amonntof phoaphaleof lima and 
taitonateof potaah, iMtdUlgient ^opoitioiwof nitrate of loda, or. In other 



Wt conlatnlnff a qoartcr of Its volnme of eadMBlc kdd. The «oil dlTided 
tmoDj!; tbnr pot*, tmA tuning two seed* of innflower (fl. argtfkiflui was 
tbe specie* seed In all tbe experiments); the pot 



tbe lenilta of flfty d&y*' Tegetatlon sie given In tbe rate of growtb, size and 
Bomber itf the leares, weight of product, etc: 



Ho. 1 Made of new TSgstsble wetter, 



rtJon of the weight of the »eed8 to that of the plant tbrmed w 
No.l, ai l:«gr. 



In no case did the nitrogen acquired by the plant exceed that of the bHtMo 
added to the soIL 

.h™"^,..""'**''"?"*''™ "" nltcMawa* added to tbe Boil, the two or 
IMM mUHgram. oT nitrogen acquired by the plants during three months of 
"SOBLBon, came, b all probablli^, ttwa ammonlaeal TapwB and oitrmle* 
«^ or fomed in the atmospben,. To astaWish thdr prewnce, Botis- 
nn^i anMged «n apparatns which delected the prodnction of some 
h^'^;i? *^^'"?. "o «"> "r 30O gram, of cilctoed 8«i«l, which 

Set^r^k 0^^,°'Jr "^ *" aow-^POt. t^id ta the abo™ eiperimc^ 
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neniHt, hi one lutlan of eolttriMd gnmad, om Of BMaitoir, c»« of Uw 
ftmtt Mil, and Id one mttrt of river or tstieg wai«r. Tbe qsaMltr in the 
•oil WM, of oooiM, ftiiiDd W y«7 extreme with tile cstramn of wet ot 
di7 wMibw. Ouden loil, blgUj nuranred vnty mnnnnn, contained, on 
tte 9tb of AojtoQt, 1856, *fter (barteoD dry and warm dBfi, 81S-5 granuof 
nitte in a cubic UBe of toil. On the 29tli of tba mootb, after tweinr raliv 
dv«,ibeMUMqMMtitraaMaliiedoB)jl3Knti«iafcdli«. The gNMer part 
bad been dlMolTed oat of tbe nipeifldal BoQ. 

Son* vectan* ptbmM mU, la a Mate of natore, fttmiriied no intfca- 
tlon of nttraMa; otben fare m and 3^ gnu* of aUn to the eoMc metrr. 

Tbe aoH of meadow* and panaiee aODided from 1 to^l gianu of nine 
to Uia cnUe BiMr«. NIiteteeB tpediiMiit of good cultivated land gave, 
fOtu-of them, nime; otktts, Ihnn 0-8 to 133; tbe richer OBea, fkom 10-4 u 
14-4; and one falloir, of oXcepAonal riidiitau, M mach aa lOS grama of nine 
to tbe coUc metn. To Iba latter, maieb ealcanOoa maOer had been added. 

Theiafl of ^canaaraterr, ftam whidi tlwnlBatee would not be washed 
away by ralaa, eowWIied HB, of 181, aad aonM Eathordecv Boil 169 grams of 



ea of thq niM an not dKBcalt to a 



tial to prodDcttre regetaOon. In InoorpOTaUng with Am aoll nndaoonpowd 
manmre,taMeadofthenltlmaMTMalHofilMdeoompo«ltloB,kai laet la eat- 
Iteed tma pmot^ted lalsa waahlns oat theiormed nHniw. 
The Mdabk iiiailiiii wa*hed oat«f the soil are to be toogfai ta the water. 



the Mganic matter, and the nItraMa which they hold- The spring water* 
poorest In nitre of those ssamhied emitalned fh>m O'OO to 0'14 miUigraBu 
of nltto to the Slrt; tbe richer onea trota 11 to 14 grams in tbe coMc metre. 
As totitwwater.' theVesle, in Ouunpagne, held 11 graau, the Seine, at 
Paris, S graais the cable metre. These were the richest, Tbe Seine, at 
Fark, CBirles on to tbe aea, la thnee of low water, Se,000 kUogranu, In 
llaus of high water, 104,000 kilograms of nitie, erery twentr-fonr hoim. 
What emtnnoos amoimt* of nitre mmt be eairied Into the sea by tbe ttii- 
tbtlpi^ die Amaaon, and by sreiy great continental ilier; and bow aotive, 
beyond all ordinary coooeptloii, innit the proceis of nitrification be over iS 
tlieUad; andbowTast tbe supply of aislBUlablenlln^en for the use of the 
Ttgetalloiil — Stt itHm'i JimraaL 

OS THX ABBOBBSm POWER OF SOILS. 
At a recent meeting of tbe Londoa Chemkal Sode^, a paper tram LieHg 
was read, on the abaofbent powms of soils. It wbkA he mslntained that the 
wpoagtaltn at plants, in obtaining their simply of aaltaie matter, did not act 
by sfanple absorption, 1ml exerted a roal dec«mpostn|r acHon upon certain 
lll.deSned oompeanda wUch the eallne maHv formed wiUi the imolnUe 
conBtitoenis of the «olL 

ON THG COMPOSITION OP TAMOUS PHOSPHATES OF LIME. 
At a reccDt meeting of the Boston Socie^ of Natural History, Dr. A. A. 
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fmeeedtag tiam changca dming decaj. He bad lUled In ToniHr camnmiil- 
cattofu, IkM tibe w-caUed bone phosphata of lime, <^ boms tbnning tbB 
Mithy pan of the " pbcMphitlc giuuKia," or the ^luuKit of the lafDj latitiideB, 
te p feat - n ce of deo^bm orgtaolc matter, Iwd lost one, two, or mora cqnlrB- 
lent* of the liinebaae — leaTliig a monobasic phoaphaM. &i Bnliseqi»nt 
aetlona, thk lime diaappeaied tj Mlntkm, «4ille the iqiputDUr more aolnUe 



d important, at Oili atage of tbe Invwtigsllon, to atodj the 
ebangra vblch the bone ptiiwphats had ttiBeroS tn the midst of pnttefytng 
matter, resolting in tlie prodnctkm of PenitlaB g;nano, vhen Ae eonditiona 
are pecoliu. AnalyMs of a niunber of ramplea, ttonx the dMtoent loeatltJea, 
have iHOTcd dial in ererr case tlw lime of the bone phosphate has In part 
beeone n^^aged with other adds; die oialk add betog gtoerMj the most 
puwrtAil add present; whUe the phosphodc add disengaged, has miked to 
•mmoiila and otber bag«s fOnnd In the nusa. This change of cooipoEltkHi 
In the bone phosphate, andcr (mtlrely dlSteent condHknu <rf expoeme, la 
hUeretUng, apart ftom the additkmal erldence It aflbrdi of a aaimivlpmi- 
male d^ctmipaaliaiia^AetrUaiicpfciqitals, withoot fiK pRBence of almndance 
of water. In this new case. It la tme, the phoapborle add finds olber bases 
to combine with ; whDe bi those befbre reported It lemalni In tailor propor- 
tion whh the Ifane and vster onlj. It Is gBnerall; beloved tliat Pemrlaa 
and similar guanos ore alkaline In constttntlon, ftom Hie ttict that cartmoate 
of-ammonls Is t«adlly fanned ttvm tbem. Perfect samplee are, howerer, 
■Iwajs fn the add tiate natnrall^, and a large part of the Tolatfle matter 
consist! of BalU of the loIatOe, oily adds and ammonia; caibonlc add beli^ 
rarely (band, tmhas ui part of calcaroons matter, acddestfj- present. This 
Act eilaMishea a resemblance which was nnexpected, between the two dif- 
Ibrent mode* of decomposfilon of organic matter; one In preeeace of 
■bondance of water; the other, where mere mobtnie and decaying organic 
mnalna we abattdsnt. 

Another coarse of experimenting has been pnrsned on this snlject of bone 
docompotitlon, which had tieen atloded to befbre, and the resnlts have a 
mot* general Interest, ae tbey alttxt phyelolo^cal concln^ns. Cheralcal 
pbyikilc^ls, with hardlf an exception, consider the earthy part of bones 
as composed of trlbaalc phosphate of lime, bl-basic pbosphate of magnesia, 
cortMnate of lime, and flnoHde of caldum; alkaline salts bdng occasionally 
present. This mixtnre of earthy bodies, rai^ deflnile. Is sat(|ect to gieat 
Tailattons of proportlonB in disease, and It is so loosdy coimected with the 
cartilage, that abMrpUon and deposition take place, irithont deraagemteiit of 
vital ItanctlonB. 

On looking over the evidence snppordng this Important condoslon, one if 
nrprlsed to And that it 1b all derlTsd ftom two coutaes of analytical liiqniry. 

1st. CarefDlly deaneed and fteah bones ue tieated by means of dilnto 
adds, for the solntlon of the earthy salts, leaTli^ the cartflage tn tiearly its 
natnral fbrm. Carbonic add li nsnally determined bt this operation, and 
the phosphoric add and bases form the sohitlon; the adds and base* aie 
then apportioned by calcolaUon. 

Sd. Bones which have been washed, and rednced to coaise powder, aie 
boated with f^ contact of air, nnlll the or);anIc part of the cartilage Is 
destroyed; the remaining ash 48 then analyzed for adds and bases, and the 
componnds ealcnUted, 
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If we cueftiUy tnaka tbe uialjtlcal cxpeiiiiMBtB, on exactly the Mmo 
poitioD of b«sli bone, bj bolh t&cM nclAodi, we do not arrive tX correspoiut 
ing lesulti; and It will thus qipeai, that nettherof these coonea will boar 
criticism. At Uii« pan of the inblect wlU be presented to the 8o<4ety lo 
oonnection witli the evldcmce, it may be nmadted sow, that the kind of 
Infonnatkm inch reialls afford, la Uke tjiat we obt^n napeeting the ulta 
exlstiDg In let^table prodnciionf, whai we ajialyae tkalr uhea, Initead of 
. isonflning onr trials to the tiaanes and cell walli. 

Id the analraea of osieoDB Uaana which hare been made aince mj comma> 
nkation to the Society, the ilmple process of decomposition in water haa 
been contlnned in application. As before obtetred, the booea raadllf Impart 
their earthy pan to tfala flnU, both before and after the cartilage becomes 
ebanged. In the act of decomposing Into simpler fbrms of matter. Thna 
tat, At renlts have accorded with those of earlkr trials, showing that in 
tbe osuona tisaae, bi-boMic phosphate of Hme aaj exist, and that the pres- 
ence of mwio4Mslc phosphate ia not inconsistent wltii a Dentnl eondttioo in 
the tisanea. It remains to be proved that prafsa, aa w^ as water, may act 
at a constitntionai element eqniTalent to a base, in connection with Uiae, to 
form double phosphate* ; aiid we sball then have a simple and ooniislsnl 
explanation of the fhct of tbe existence of mono and bl-basic phosphates, 
as now foond in the secretions both healthy and morbid. 

OS THS £TOI,imoN OF AMMOSIA rSOK TOLCAKOES. 

Dr. Danbeny, In « t«eait ooTomnnlcaiim to the LoaAoa Getdogioal Sodr 
My on the above snlyect, referred to the existence of a chemical componiuL 
of titaninm with nitrogen, known from the nseatchee of Wohler and Bose; 
and pointed out its bearing on one part of the theory of volcanoes — namely, 
the CTolntlon of ammonia, and the consequent ptesence of amnxMiiacal salts 
amongst the piodocta of tlieir operstiona. He then commenled on tlie hy- 
potheses already inggeeled by Blschoff and Bonsen, to account fbr tbe vol- 
canic production of ammonia — vU., 1st, tbe decomposition of carbonaceous 
ax other organic substances ; 3ndly, tlie coovorslon, by the hot lava overflow- 
ing Che herbage, of ilie nttrogenlied maicer present ia the laOer into ammo- 
nia, and the combinaCion of this irith the mariatic add in the lava, Riving 
rise to (he aoUimatlon of sal-ammoniac. To both of these hypotheses tbe 
anlbof polnled ooi seriona objections. He had blmself proposed to accoont 
fix the jrimrnrn at ammonia in volcanic ontbnrsts by assnmlng that tbe 
ipaeons hydrogen, althougb incapable of combining with nltmgen under 
ordinary pressures, might unite with it nudet Chat exercised opon It in the 
inletlocof tbe earth; and bestUl believes this idea to be wonby of oonsld- 
oratlon, Utongh, perhaps, It la impracticable to secure by e]q>eriment the 
oooditlow necsMBiy for the chemical nnloa of these two gases. The affin- 
ity, however, which certain metals possese for nitrogea, seems to afford more 
•olid groands oa which to build a theory respecting the prodnctlon of am- 
monia. Titanium haa been fbund, by UU. Wohlu' and St. Claire DevIIle, to 
absorb nitrogen fVom the sir; and tbe nnion of heated titanic add with ni- 
trogen (forming a nitride of the metal) takes place, indeed, with so mnch 
Mteigy as to generate light and heat; and thus conatllnles a genuine case of 
oomboation. In which nitrogen, and not oxygen, acts as the supporter. Al- 
though titaninm la evidently present to tome extent in most volcanoes, tba 
auUior Is not disposed to ttilnk that it abgunda sufficiently to account fbr 
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tlw]>iS»<liiMtllliBiorBal«mmoalMa«tanlciMWiitoo«enr; lMt,tmtlMr, ha 
■rgllMtifMMloi^tllMlRtibablj'liot onlr tl>Bl>tnn,buoftarnM«aIi,nKli «• 
boi^ and pRilMblr eren bf di«|{«i, m«T eonbtoe Anctljr frttta okracat fai Um 
iMetlor of dM |^iob«,aiidar(wiidkli>iiiat gntt pnuara, and «0ier. «lRnii)' 
tluiew Iftaly to modU}^ th6 BUD* of thoM NSeMoM lAh* Mk» phM Oder 
««r«7<*. taftp(wMotpttt«Biilhor*dnMedtothBiwiBdjdiK«ir«ndtlKt, 
thM tNNOD, Uk« tlualuB, hM Um praycnr of oomUnlng dlnetlr ifUh tba 
nlOogeD of tbe air, and that tba eamyoaBd wUiA U fonni wldi It alio po«- 
«B M B» the ymymlj of wolTtog tMnwt a a»dw tba faUfci €«ce of tfeaaikaliiia 
hrdiUM. 

as THE OHKUSTRT (W tdC nUHETAI. EAB3B. 

llMpriMUi*en>Aa'«'lilchflll«d>oUrgBapiaOBintlia8BOla0cal sfiteiiu 
of tba lait cantOir. )H« noT bel^ fingotm. WebanlaaiMd thttthedd- 
Mt Tiitbla pottioBi of tho eaith'a ciBit an mads Ap of Mdinunta, tha mina 
of sdll older iDcki, which were ai.vad«d in tbeicdiaracttrM aft their dvir- 
atlTM. The primeTBl aabiaatDin haa tliaa coaataB^ needed liafiwe ad- 
Taadng adeace, and m an led to Uia ooadwlo* tliat Bechanksal and diem- 
leal oonditkni* aiBUar ta thoaa of die pnM« «poch pnaUed over the fbnu- 
tloii of llta moat aodent nxb known. 

Bat Bllboagli tbe uuUeria prima of tlie aadimentaiy rode* ha* long iince 
beat bnilad IjeneMh tti cwm Tplna, iti MMfn oB^ m iatcteaHBg aul^ect of 
coDildeiBtloa to the chemlcaJ geologist. If we admit the igneous theoi? of 
tbaearth, womayolmdaaaoDMpttoBOfllwiutaraef tiM once ilqnid glolM 
asd <rf Ita etDiaaphera, brauppoaliig tbeaowexiBliBSiliaairaof ^eanh'a 
HI lilt and iiuroiiadlng floldi to be made to luitt npm ODe another aader tha 
laflnence of ao ioteaM heat. TheqnaMwoalddeeonipoea AecartxHiateitf 
Ifane with flie piodactkrn of ■lUcaH aod the iibtratioB of carbcnle add, 
vboaa TOlame wioold be fiuther angmaatBd hj the eomboatioa of all ita* 
mineral carboa at tha eipenie of tbe atmospheric oxjgea. Tba niictloii 
feeimeB quarts and the dbtotid* of ib« aea. In tbe ]ins«tKe of aqoeow T^or, 
iMnld reaoH In tbe fbrnatkm of lUlcatM and hTdrecliloiic add, while tha 
Mdpbnr woBld Ilkewlae belibttated na a volatile add. 

Vn>m tbeae nitcttoiw titan would reuilc oa the one 



a mlxtDn prolMbl; n 
ffeMe woQld b« node ap M* miv? Tapor, nftmseu, a _ 
Ox jgen, Willi carbotric, Mt^nMe aod bTdnicbloric adft, TOpreai 
CBri>an,nii|riiB',and<AloriMoflheKlobe. ' 

When tlMeooliBgoffhegkibahad m Air adTaacedaatoalkiwof tbe^Mtt- 
el^tatioti of trater Ann tbi* denae atm«*{Aen, M woold dCMend m aa add 
ralB, wbieh nttaiUag, at an eterated tempen>liu% tbe BOicatM, wowld gira 
riM to chlorldi (rf ealfdmn, magMalnm aad aodJnm, minted with atUpbalM 
of aieae tnuM. The liberated atUea wbiUd probalriif separate dartog tho 
oooUng of the healed watan in tbe form of qUarti. 

The mbMqnent deconpositliHi of the exposed porttoa of tbe l»1meT*l 
ersat woeld rtealt la the coa^etvien of iti Iblddpar Into kk>lln, and a sOhrida 
alkaUne sfHeau, irtiiefa, deoomposed l>7 excess c^ carboirfe add, wMdd ba 
caiTled to tbs sea as a bicarbonale; wbiM, deeompbdng the Ibhe MJt, H 
wonld give rise to chlorld of sodhim and bicarbonate of Hm«, whli'h would 
be paitty paedpltated in a trjalailiiM torn, and partly secreted by maHne 
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uiliiial». Tbe caAonatei of Ume ud niagneaU (et (tee dnrioK tlie slow 
decomposition of the piimltlve roclc, would also go to augment the propor- 
tiOD of catbonatee Id the ocean, and help to fix In mineral masaes the cu- 
bonlc acid of the ^mospbeie. 

At l«Dgth we reach the cadwoifeimw period of tbe ettrlli's hlstoiy, when a 
loxuriant r^etatloa completed tlM Wnk of pnriiyinK the atmosphere, by 
transft^ming, as Bnmgnlart long since toggested, tbe remaining excess of 
cartxmlc add into caibon and oxygen gas, thna pieparing the air for the 
■npport of warm-blooded uilmals. 

Br thij hypoiheala I think we get a dear conceptloii of the generatloa 
ftom a piimeral homogeneons mass of the qnarbOM, aiglllaGeonl and calcs- 
Rons matocUls which nuke up the bnik of the stntUed lockg, and we obtain 
mi the same time a notion of ibe origin. of the saline constUoenls irf' the sea. 
~T, Sttrrf BiMt, Om. U> BUSmim't JwraaJ. 

ErPBCTS OV CABBUBETtEII HTOKOaSK GS FtAHm. 
The recent proceedings of the PblladelphU Academy contain a detailed 
statement of the effects of otrburelted hydrogen gaa oa a ooUectknl of eicoCic 
plants, as experienced In an extensive greenhouse in Philadelphia, through 
the breakage of the dtf " mains " aod the consequent leakage of a large 
qnantltf of gas. As a general result of the accumulation of gas, a collection 
of plants, nnniberlng near three thouMnd, was alnuwt eotirelj' miiied. The 
plants not in leaf did not suflbr, nor did a row ot m^ile treea immedi- 
Mel7 over tbe leak; the Injury sustained being entlrdy through their breath- 
ing organs. The effect produced upon Che plants Is detailed at length, a 
cluslfled catalogue being given, with remarks upon each. In this list it 
Menu apparent that the general sympathy known to exist between tbe gen- 
vn of the same natural rader extraids to the action of tills deleterious sub- 
MaocB upon them. The beauUriil Ajuaatiacta were so keenly sansitlTe to tbe 
poison that even large old specimens were stripped at ouce. The stage was 
covered with the leaves, and oranges and lemons in all stages of growth, 
ftom fhilt just formed to that fully malnred. The treea, by careful pruning 
and nursing, were somewhat restored. ChtneEia were In tbe Ml glory of 
bloom, about one hundred and twenty varietlei. Not a leaf, bud, flower, 
or woodbud remained upon tbe largest and finest tlauts ; and at the slight- 
cat toncb tbe lewTOi fbU off In thowen. 

25* 
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sxcEsrmoQBxsa or osoloot. 

Thx folknring !■ ut almnct of ■■ tMnm gtvM Mbra tlw GA^gied 
Section of the Brltiih Aitociuloii, for 1898, at tbe opening Kwion, bj it* 
Cbairmaa, hof. Wi H«vWm: . 

The exlalcDce of munmalisn lift. In iH eariler tt»ge», on the sniAme oT 
oar plMtt, A* toaMkm of 4ti axMence, ud the period of lU Introdactlon, 
bftTs ■hrqpi flunithed qaetUou of the hlf^est phllosophleal w irell m 
' ' ' ' ' ' Ton wni be aWmn that Kme j^cologists i«)rud 

mammallui lemalni, In formftthnu preceding tbe 
» tmtt Indlcatkin of tbe probaUe eziBtence of munnulla 
In OtOMewUer period! tn -which DO poeftfre proof of thdr exIRenoe haa yet 
been obtained^ utiUe oOicn rei^anl tnch dlscoverlea onlj m leading hb to an 
Bllimate limit, vhleh *tll hereafter dcflne b porlod of the hitrodnctloa of 
mammalia on tbt iDrflKe of tlie eartb, long postevior to that of tbe flnt fai- 
tivdnctton of animal' ilf^ Be thia aa It may, tvery new diaamry ot the 
former ezlatcoce of Ola hlg^Kiit claaa of anbnala most be a matterof great 
ge<doglcal fntereft. An Important dlieoTWy of tfala kind has lecentty been 
made, prindpallj by die peveevering exeitlona <^ Hr. Beckle*, who haa de- 
tected, ta Ibe'PnrbedE bedi, a coBildeiable immber of the remabta of small 
■n.^wmfi. The wbole of them are, I bdlerv. In the handa of Protbmor 
Own, fbr tbe demwtnatton of AelT generic and apedficchatacMn; but Dr. 
Faloonet aiirani alnadj to hare retogiiind among them seven or dght dlg- 
tlnct ptunkt MOM of them mannpfal, and othenptVbaUy placenta], of the 



The inl^ectof the motion of ^bM^fnbonaM Interott to gDologMB; fbr, 
(mlesa we nnderstand the cuiaea of mch motion, it will be imposalble for na 
to asalgn to former glaclera their proper degree of eOdeniy In the transport 
of erratic blocks, and to dlstlngnlah between the effects of giadal and of 
floating Ice, and thoae of powerful currents. An important itep haa recentlj 
been made In this subject bj the appUcatloa of a discover; made by Hr. 
Forada;, a few years ago, that If one lump of Ice be laid upon another, the 
cimtlguaaa stufacea being anffldenll; smooth to Insure perfbct contact, the 
two pieces, In a abort time, will become flnnly frozen together into one con- 
Unnooa tranaparent masa, although the temperatme of the atmo^heie In 
which they are placed be many deRreea above the fleeting temperature. 
Dr. Tyndall baa the merit of applying this fact to the explaaatlmi of certain 
glada] phenomena. There are two recognized ways in which the motion ot 
a i^cer takes place ; one by the alidJng of the wliole glacial maas over tbe 
*alley In which It exiats; and the other by the whole mass changing it* 
fbrm In cougeqnenoe of the presenre and tension to wblch It Is snttlectod. 
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The lanatr mode of progfeuknt la tbat recogntiod by tliB rildhig theoiy; 
the SMOud Is thsC ncognizad by what bas been termed the tbtcoaa theorj' 
of ProE^wor Forbei. the TiscooR tlteotj appemed to be gtuexalfy rec«tc 
■abmd. Still, to iiuum>enanB, it aeenoi diaoB to nMoncOe the ftaptttj of 
TiatMMitr irlth the lln^iUt; tad ^ip«ieM UAexUiilit]' Mtd iiMxlHiiiblUtT of 
ks Itself. Oa the other hidid, if tbli pntpettT-vf TiMDoltr. or MmtOitag of 
the kind, were AealeA, haw could we acconttt for the fact of diffennt fta^p- 
ne»t(, talo which a i^aoiei 1b fteqacmflr hnAan, becomigg again united Into 
(ma conttnHoiu naaiF Dr. Tyiidall iuiA,l eoBcelra, eolred the difficulty, 
facial ke, mdlkfi a t1*coiu nuui, Mil bear reir little exteiulaiL. It breali* 
and eradu loddenlji bnt llie Mpanle plena, when anbaeqiMDllr iqaeeaod 
tORetlier Biiain, bectnie, br j^elatioii (aa II is termed), ima contlnaoni nius. 
XUbt Bome genwal t«m»rtl on tlie eatoe of the laminalad itmctAv of gla- 
sten, dwrtiiK which he lonaiked that there waa no doabt Dr. Tjmdall was 
dgbt ia aoppoaiag the UmiiUB of blue and white Ice. to be pvpeadieulai to 
the dliecttona of maximum preGsnre, he sold that it remained to be decided 
whether the expUoaUoaa wm^ bad bean, offered w^e correct; bat the 
kctool peipendlculwItT-ef the iamiitw of ice to die dlrectlona of maximom 
Vn*aare within a gjai^, aqd tiM probable perpMtdlcolactly to thoee dine- 
tioDsof tbe lam inn iuTot^miOMK^ UmlnaledstnLODre, would team to ee- 
toUish lame relatios betweea tiuee ilmcCaiw lo TWkt and glacial loe, giving 
an interest to this peculiar a truetm In the latlm; cMe, wMch It laigM not oth- 
erwlaesppear topoweMfer onewbo (lienld togard it mecetr aa a ceologiat. 

OS IH£. GEKSKAX. AKD GRADUAL DESICCATION OF IHS EAKTH 



' At the Leecli mee^g of the Btttlsh Asaodatlon, a paper, entitled as 
aboTe, was read by tfr. J. S. WilBoD, in which tiie antlior drew attention to 
the fact, that tlKWe who had travelled in contlnentoi lands, aapecfally in and 
neat the tropics, had been fbrced to reflect on the changes of climale that 
appeared to hare occurred. There were parched uld barren lands, dr? rfrer 
channels aad wsterlese l^kes, and, not tmfyeqnentl?, tru»s of acdent hu- 
man habttaHona, where large popnlattone bad -be^u anppoTieil, but wliere 
«U was now desolate, dry, atid barren. After qnoUhg largely ftom theworiis 
of TwrlooB traTellers and wrilera {among the latest of whom waa Dr. Ltr- 
ingston), and giving InttRMJngdekcrtptionfl of dried-Dp rivers and desolate 
tTBcta of country In Austrdla, AfHca, H^eo, Sind Peru, ithtA had Ibrmeriy 
been inhabited by msn, Mh Wilson conctaded ^at Oiera was a gradn^ 
■oildU^rtng of the aqoeons vapors, aitd, consequently, of water, on the face of 
Oifa terreatrial world, whl^, he infferwd, wait approaching a state in which 
It wffl b« hnpoBsIble fftr man to Mntlnne iu lahaMtaat 



TbeqaeaUonwhetlterlaiwoifi'coHoUAue'fMastMprioparjM as to fbrm 
Mntla of atony and eompW!t'hick,bittndM ai^ea of ftom 10° to more 
than3e°,]M«of lateycawitoqitieA ei>iMidHttlet»portMtoe,bec^uege(do- 
,gl«a or hl^ antbcBrttr kKva afflimM tbat ta«aa whlci coogeal on a dedfvlty 
exceeding 9°ora°aiencrTCroi)titfiniDHaitd-MUd,tiat aracntlttlyeompoiad 
Of Bcorlaoeons sad bagaeiitaiy naterials. . Stom tba law Ooa sn^oaed to 
■nvem the n o n MlMtlon of mated mUtar of volaaalo origin, tt has been 
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logically taforred tbot ill gitMt Tolcaalc momUBbu owe thcU' tonica] tana 
prlndpally to upheaTkl, or to a tan* acting Itom behnr and exerting aa 
npirardand outvard prewnn onbedi cxlf^ltuUlytioriiantaloFnearif faorlioD- 
tal. For In all such monntalna there an fonnd to edit aome atony laTen 
dipping at IV', 15°, 23°, or even higher aoglei ; and accodlng to tl>e annmed 
law, inch an Indlned poaltion of tbe bedi mnit hare been acquired Gnl»&- 
qnenllj to their origin. 

Sir Chai. Lyell, in a meent conunnnlealiaii to the Boral Bodety, after giv- 
ing a brief sketch ot the contrOTcny Rapecdng "Oaten of Elevation," 
deaolbea the malt of areeont viihto Honnt Etna, In oonpany with Slgnor 
Gemmellaro, and hii dlioovery then of modani lavaa, lome of known dale, 
which have fbrmod conttnnooi bedi of compact atone on ilopei of 19°, 36°, 
38', and, in the caae of the lava of 18S2, more tban 40°. The tbickneai of 
theae tabnlu- layera vaiiea fMm It feet to 36 foet; and their pbdu of itnt- 
Mcatlon are parallel to thoae of the oreHrliig and nndariTlng bgoiIb which 
(bno part of the lame eorrenti. 

An attempt ti tbra made to eaUmate the proportlonid amount of inelhw- 
tlon wliich OUT be dne to Dpheaval In thoae parte of the central nodeni of 
Etna where the dip li too gnat to be ascribed exclnilvely to the original 
iteepoCM of the flanki of the oone. The hi^ieM dip aaen by the author 
wai In the rock of Hniarra, where aome of the atrata, conilstlng of looiitt 
with a few Intercalated lavai, are Indlned at 47°. 8am« masies of aggltHn- 
erata and bedi of lava In the Sena del Bolfldo were alio aeen indined at 
anglea exceeding 40°. Some ot these tnitancei are beUered to be exception- 
able, and dne to local dlBtorbancea ; others may have an Intimate connectloa 
with the sbnndance of flsinies, often of great width, filled with lava, fbr snch 
dikti aie much more f^oent vtai the oiigtaal centres of empclon thou at 
jKiLots lemolo fiom them. The Injection of ao much liquid matter Into 
coontleas rente may imply the gradual tnme&wHoii and duiteDtlon of the vol- 
canic mass, and may have been attended by the tilUng of the beds, csosing 
them to slope away at steeper an^es than before, tiom the axis of eruption. 
Bat instead of ascribing to this mpchanicBl force, as many hare done, neady 
all, or abont fonr-Aftha of the whole dip. Sir C. Lyell considers that about 
one-dfth m«y, with more probability, be assigned as the cBbct of sitch move- 

Trom varloui data, discussed at length ia the memoir, Sir C. Lyell con- 
cludes, Arst, that a very high antiqut^ mnst be assigned to the successive 
emptionB ot Etna, each phase of it* voicanlc energy, as wdl as the excava- 
tktns of the Yal dd Bove, having occupied a lapse of ages, compai«d to 
which the historical period Is brief and luslgnlflcaiil ; and secondly, that the 
growth of the whole mountain must neTerthelees be t«fetred, geologically, 
to the more modem part of the latest Tertlaty epoch. 

ILLII3TKATHHI8 OF SDBFACB OBOLOGT. 
In a memo 

the SmlChs< 



presenti the lesulu of a Urge amount of personal examination, made mainly 
In New England, though lo some extent also in other countries. The hdghla 
and positions of nmneronl temces along the Connecticut valley and some of 
tU tributaries, and some oa the Herrlmack river, are given In the Mxt, and 
the plates contain Ulnsliatians both by lectiaiu and neat maps. The great 



;.. Google 



anlijeM of MnacH — a phenMBenon (hat duncttrlMi t]w wh^ brMMi of 
tbe contiiienC (except perhapi at th« aonth), aail tborefor* on* of tbe grand- 
eat in th««cl«Me— b a{M"'oaelM4'bi the itgbt KMbod,'and an Important 
Mep li taken towards solving the great l«>btaa. bkJiiipoMB>le in abrlef 
Botiee to RIto a ■atlafkcMc}' twtew of th« AU^ broo^ oat in ttUa long and 
Talnable p«p«r' We meatlen a tvw cf the 4e«laettOBB. 

1. Trtte taist»tUled drift iMver coven Um terracM; it is covered br the 
tomee naterikl, aad,li'tlMt«lM« of «lil«C Otte. ' 

2. Tbe MeeeMfTO " iMMtboi" s^ :« «n»o(a" aM sada vat of tk« drift DM- 
terial, wiQi ftw excqttlons, all bj CMentiallj dmUu opeiMkini. 

3. TfaerlMr-ralKtr* ««« extBrded btAn Ob tettaM epAah,(brin tlia 
locky gorgcf, aiiat BaUewa miB,diill KMtchMm rannd. nair the proBent 
water level; theae gorgee, therefora, *reie not closed at that time Xij toclcr 

4. The Iilgbest distinct Tiver-I«r»c«i noticed t/j tlie anchor In this country 
are aa follows: at Bellows Falls, on the Connecticnt, ^S& feet aboveOa rivtr; 
on the Deerfield, 236 feet; on Oeneaee river (New Tork State] at Monnt 
Morris, 348 Act, Above these heights, tbere are other levels deatgQated 
beadua, and tbe most distinct of theae are etated to be n«m BOO to 1300 ftet 
high ; wbUe others, leu distinct, are mentioned as fbnnd at 1300 to 0600 fbet 
in the Wlitte Uountalns and elsewhere. 

9. The namber of terraces It nsii^lf lai^r, and tte helgftt greater, on th» 
■mall than on large streams ; there are seldom over Ihrte oijbar on the Con- 
nectlcat; wiiUe on some of lt« tributaries, then are sometimes as many as 
ten. 

t. The temcei on tbe opposite ildea of the same fbeam very often do not 
correspond in Ovation. 

7. lile tettaces. In general, slope with the stream. Tlit7 are nsnally 
somewhat the highest ationt a gorge, as If the gorge had occasioned a hIgbMr 
level to the river floods, and therefora mora elevated depOBltioas. The; 
show by the atratifli^tiOQ that they He the result of w«ter«ctlon; thongh 
stranded Ice, It is nrged, may have aided In m^ng the variety of terrace 
called monrirw-toTaM. 

8. The beaches also must Iiav« been pi«dnced by water, and tbta water 
most have been the ocean. "Hence, I feel sure," says the author, "fVom 
the fkcts which I have stated, that over the uorthem parta of Oils coontry, 
tills body of water mnst have stood at leaat SOOO feel above tlie present sea- 
level; and I might safbly pnt tt at 2300 feM; Ibr up to that hdgbt I have 
fbnnd drift modifled by water." 

9. As a conseqaence of these conchislons, ft Is STgded that tbe drift period 
was a period of eabmergence fer tiie larger part of the coittlnenCi and per- 
Ii^i« ueariy the whole, and sllice that period, the ocean has stood 2000 feet 
deep over New England. 

ID. The formation of the snece^slon of beaches mi^t have t^en p\vx by 
a gradual elevation and dr^tiage of the continent, wtthont p^nsea In the 
movement of elevaUon/ yet It Is ^sible that some such ptttues may have 
(aken place. Sdll, the author ai^es agataet (he probability of snch pansee, 
itai Anally against the posBlblHty of panscs foi* river terrac^ in general, on 
the ground mainly of thetr'nneqnal heigfats on opposite aides of tiie streams. 

11. As r«ga(ds NorUi America, " we may as yet safely say, that there is 
tio evidence of the exlateuoeof life In the sea« that covered U during the period 
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tf mnnodlfled diUt; and IndMd ire might mt Ow Mune of » «oiulderaUe 
ptui of the perlcMl of ths modifled drift aad RUaTlom." 

12. Gladen probablf exbted on tbe mounUlD nuamlia tliM nood above 
Ibe wMMB, u fhcts appear to ihow. 

13. Tbe apparent elsTatloii of tbe continent m^ bavebeen a coneeqaence 
of an actual Alnklng of tbe bed of tbe aceaa, drawing mh^ tbe watenfram 



Tbongh lakes an vei? nnmerotie in the Eastern States and la British 
JUnerica, they an almost eotlralf absent ftom the part of our conttueat 
iDduded between the Atlantic Ocean and tbe Barky Muunlaiiu, and between 
the tbir^-llnt and tblitr-second parallels of north lotitute. This region 
contains OTer a million and a half of sqoan miles; and tbe teiritorj of 
Brazil, which is about double the extent, exhibits, In like manner, an 
absence of an; larfce collecUonB of IVeeh water. But both these regions an 
distinguished for their smooth streams and navigable rivers, whlcb aie no- 
equalled In the advanlagea they afTord for iolaod communicadon. France 
conlaioH no lakes and no waterfalls of an; magnitude, but its rivers are well 
mlted for navigation} while, In Sweden and tlie Stateof M^oe, lakes an 
nnmerous, and tbe rivers are so much Interrupted hj catsiBcta that thej 
cannot Im narlgated to snr considerable extent, even bj tbe smaUest 

The fitct that tlveis are most fl-ee ftom cataracts and best snlted for navl- 
gation. In regions where there are no lakes. Is an evidence tliat mnning 
w&ten take a considerable part la fonning cbatmels for themselves. After 
one or two thousand centuries, most of the cataracts of Sweden, of Maine, 
and of British America, will be obliterated; tbelr lakes will be drained or 
silted up, and their rivers, being clcaredof Impedimenta, will be well adapted 
to the purposes of uavigalloD. Such changes have been produced In other 
lands duibig geological times. Ou several of the riven of France and Spain, 
geologists hare discovered the sites of ancient lakes, which have long since 
disappeared b; aqueons action. It would seem also that. In former times, 
the Alleghany maintains enclosed man; sbcets of fk^h water, similar to 
Oiose found In the Alpine volleys, or between the Scandinavian mounlAlne. 
Could we QU Dp all the channels of eroelon, and deep ravines through which 
rtveiB flow, their waters should cover a laige port of the land ; and we ma;, 
therefore, Inftr, that lakes and cascades most hare diversified the scenei; of 
all regions, at some period of tbeir geological history. 

We may, therafbre, regard the presence of numerous lakes and cataracts 
as an indication that tbe regions where they occur have been only recently 
elevated, and that the; have not been long tne ftom the effects of subterra- 
ueait violence; while smooth stteams and navigable riven are an evidence 
of tbe great age of tbe lands where the; are found, and show that th^ hava 
been long leleaaed from (he dominlou of the wavei 
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OK THE GEOLOOT OF HATTI. 

At a recrat meetlDg of the Boston Society of Natural HiBtorr, Ih'. D. F. 
Wlneland read a papra- on Bome points of the geology of Hayil, the leanlt of 
penonai exfunlnatlonB. 

The northern shore (rf the soath-westtn oeck of Hartl la moetiy an Iron- 
bound coaet. There are bnt Ibw imalt aandj b^s, which Mrre aa landintt- 
placea for the flahlng-boats, and near tbem an get^nOj ftMmd htiU of fiBb- 
ermen, or a Binall Tillage. 

The rock whliA bonndi aU thereat of the coast fa a hard, brittle UnMatcme, 
fbrmedTeiygeiMnlly of aoonglomeratioaof madraporM and other corala, 
ai Astrnn, Hnandriaa, KIDepone, etc., and of Tsiioiu kinds of shelli, 
cemented with a nuu* of smaller and fbrmleu lime pirtlclea, the povdetwl 
particles of the lame corals and shells. This lock is ftall of porea and 
nmndlsh cavmes, whh sharp edges, perhaps the places where soder sbelU 
or figments of coral have been washed oat b; tba erosion <^ attrmoD of 
the water, or knocked oat b; cocbIb, thrown np In the stormy winter teaKm 
of the furlong north wind. The speciea of corals and shells which enter into 
tlie coinpositton of this lOck, I fbnnd neariy an allre In the adjoining sea. 
Some of tbem, however, have disappeared fttnn among the lirlng; others 
an dying out, and aie now very rarely foimd, though common In the earlier 
portions of the present period ; tor they exist in great qnantlttes in the rock 
at the depth at a i^ feet. Sach animal remains enclosed In rock, yet 
belonging to specks now living, or to spedes now extinct, bnt which lived 
In the eadier ages oT this period, together with spedes now living, we are 
accnstomed to call modem fossils. They are the more Interesting becaiuo 
they show how, withont any lemaikable revolntton <^ oar globe, certain 
spedes of animals gradnalty die oat. 

The BSme rock, composed of modem fosiUs and their dettltns, I /bond in 
the Interior monntain regions of the island, abont thirty milea fiinn the Sea- 
shore, and at a height, as 1 should jndge, of at least one thoosand teet aboi-e 
the present level of the sea. Todeed, the whole Bret, that is, noitliemmost, 
ridge of monnl^ns which mns along that norlhem sea-shore of Bayti, fh»n 
east to west. Is crowned with large layers or tnvken maHses of this same 
kind of roi^, wlilcb being, as stated above, a formation of the present geo- 
logical period, goes hr to nhow tlist this whole ridge has been raised In this 
preeent period. Thns the existence of the greater part, and the conflgnra- 
ttonof the whole of the sootbwesteni neck of the island of Hi^, Is of com- 
paratively recent origin. 

Two questions at ODoe snggest themselves here, tdtsOer AeJbrmatUm a/' At 
tamt rock, and idutktr Ae tlevoSiM tf tilt land, art gomfoml Iht praeiU iiimt. 
That the former, the formation of the limestone rode, is really hi progress 
at the preeent day, seems to be evident in some places, where the whide Irat- 
tom of the sea near -tiie shore, at a depth of Trtna one to Sve ami six fbet 
below low-water mart, is, as It were, a flat pavement of the same kind of 
rock. Cmst-liallding corals, as Poritcs, Maandrinas, Siderastneas, etc., live 
npon it, and In the intersticee of these are thrown up fl'om below dead 
shells, broken Hiliepores, Madrepores, and AstrBeana. By the powerfbl 
actkin of the waves on the shallow bottom, these remains are broken and 
ground npon each other, and tbdr fona Is lost. 

The llmo powder which results hom this pnlveriiing action f^tmishea the 
cement which fills the shells and unites the pieces into one solid mass, 
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JHifOKiKrH hon Dteu (God's IlMomy), ai tlie negroei i>r the French coIodIm 
call IE. Inconsideratlonof tbcMfuTts, theBist put orourqncation may ba 
kiitwwed In the aBnnalhr*. 

Bat whether the wbide coaM li eoDitwttl? «nd gndsally liahig (aa we 
know b the cam with the coaitof Sweden), or wfaethectboaedUl^rcatlaTtn 
of that ibi— itoe f«nmsM hare beta tin>w« ^ -M Taitou pviodi, bf 
■Ddden Tulenk «genciw, I mi at a loas tadMMit,ftom.«iy «wa obtetra- 
tloni. 1 irfS obI; itato, that the lajen whldilie nowjast aborelow-watar 
moric, am (for butanes, In wune placet In the peichbofbood of J«i«mi4} 
qiiMa BBdMntbcd banka, rauinrln aplalK panllel totbelcTelof ttaesea. 
TbtoMMntistlwrlofaToc theidea^agmliiali'WiiE^thattof afaddniiq^ 
heaTh^, aad ttn latter would "be nun* Uk«tr to rnctnie the 1070* and to 
ehanga tbdt oriit<na) bmilontal poalllon IMo an oagle towaida the hodzoa. 

I cosdodo, tmn, the Jafltrasitioai aConlod me, tbu OiU UmeitonB ttsimt- 
tkm nwt euwd otm the iriwla aortheni pan of Hard, Avdi Jta weattm 
cap»(TlbOBn»)lttlh«Aeigtibwboodof PortHtD-Piinco. Fortbef, theiockf 
part of tt* aea^hoM of Baibadoaa, Maria Gailanta, of GatBd-terre in Gnada- 
lonpe, of ADtl(pia, St. BwthdoiM, St. tUrtln, ArgnlUa, Mid Santa Cnu, 
aeematobeofHieBBBeDompvMlaB and ag«. 

Tlw greal r«q)4r«tion of dH ooaaa, Um ebUag and Bowlag of the lide, 
kaidlrtDoAea that oeatt. HdUtW Oe bbIIto flah«>m«n ahmg Ihecoaat. 
DOT the jUMtioan cqNalDi In the bariioF, apaak of hlgti aad low water there. 
Thegnat tide wa*« la not only trntkanbf the waUitflelanda Infhmtof the 
Hexicaa Onlf, but, p«rb^ia, <* vren neattaUied by a ooattDoal cnmnt, whltb 
mm trvm east to wett all aloBK the D<MlhBni ■h<He of Haytl. 

All the tnotlon of (he wa on that aboro depends iqion the wind. Itt agen- 
cieaaio twofold; 6ut,lkeilailgchmga^maa»i JW »"^ the fonner beKte. 
nlng to blow In the morning abont eight o'doek, the lattar In the ereo- 
InK, between ilx and Btne. Tlie latter la mncji toore cowtant, and beli^ 
ako more powerful, il depieasea, eveiT evenloK, the level ot the tea all 
alooK tl>« eoaat, ftom one to two feet. Bot tljeie ta, sccooiUy, another, a 
piariji dtaiigt qftht%i<idi,yit.i apceralllng Bortheriy wind in wtnler, panlc- 
nlatl]' in Decembw, Jannaiy, and Febmar?, aad a pivraUtog coatberiy wind 
in rammer. Tbif gnat cba^ prodncea (hit tOen, (bat, la the aearon oT 
the North, a« tlM7 call It there, the hTcd of the aea la conatantly, on the 
average, tig:ht f«M higher than la the BnMmer. ' 

How mndb thia cbanfie beari, alio, upon the o^anfc Itfb of Aa aea^joast, 
la evident. I will only itale, that, dnring the Uat of Ma; and tb« fint of 
Jnne, In one place not larger than an acre, more than a hundred Actinen 
and H<HoihnrlH. died, beqaoae left open dT land; not to R|ieak of tbe tbon- 
aanda ot otlier aoinala, flalMi, edilnl, etc., and of •aa.^aata, whiidi died in 
thoae nataral bailDB neai the aaa, wheto the watM, CMt (4r ftwn tiw tefteahlng; 
ocean, waa ovwheated 1^ (he OMri; perpandlcnlar r^a of the tropical ran. 

CLAgsmCATION W THE HBTAHOBPHIC STBATA. OF THE ATLANTIC 
SLOPE OP fHK UIDDLE A£D BOVTBSBXi STATES. BT FBOF. B. D. 
BOGMBS. 

The following la a conclee Aetcb of the Q«ologlcal oompoalilon of tbe 
Atlantic Slope of the Middle and Soufliem Staue, derived chiefly item a 
■tnd; of the forotatkiaa of (hi* portion a( Pem»;lvwilB. 
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DlBcardlog tcom odt preeont Bturey the newer deposits of the r^on, or 
those lung, narrow, saperflcUl troagha of nnconTormBibly overljlDg red and 
gray shalea and sandstonea of meaozolc, or middle secondary age, which 
paitlallj cover tbe older or crystallioe, and Beml-crystalliiie 'itiata, and 
testrlctbig onr attention to then, we ahall find that, when careAtllr Btodied, 
the; rank thenuelTes, bo ftr aa the; admit of snbdlTislon at all. Into three 
natural phjBlcal gronpe, AH the sedimentary mineral masses, without - 
•zceptkm, aie in a condition, more or less, of metamorphism or transforma- 
tion from the earth}' to the crystalline state by heat, and therefore, ming the 
term In a critical sense, all of them are Hetamorphic BocIb. In the mora 
current conventional application of this word, only some of them, however, 
pertain to the usaally recognized Metamorphlc or Gnelselc series; others 
belong aneqaiTocalJy to the Paleozoic, or andent Ilf^representlng system, 
whjio others again eonstltnte an Bxteoslre, Intermediate gronp, not typically 
gneiasic or granitoid In their degree of crystalline stmctare or metamorphism 
on the one hand, nor yet fbsslllferons on the other, at least so (br aa the 
dosest scrutiny can discorer. For a long while, Indeed, from tbe commence- 
ment of geological researches In this district of the Atlantic slope, nntlt the 
geological smreys of PemuylTanla and Yirgjnla had nnrarelled the com- 
position and atractore of the region, all of tliese ancient, and mora or less 
altered ilnta of the Atlantic slope, fh>m Its summit In the Blue mdge and 
South Uonntain, to its base at the margin of tide water, wen regarded and 
designated alike as primary rocks, and were sopp<Med to constitute but one 
group, and that the oldest known to geologist!. Early, however, in the 
coai«e of those surreys. It came to light that by tiz the larger portion of the 
locky masses of at least the middle and northwestem totOa of the Atlantic 
■lope, Including much of the Bine BIdge and of the Green Hountains, was 
of a different typ^ ""I ^gB trom the oldest metamoiphic, or true gneissic 
system. The evidence in support of this conclusion was, first, an obvious 
and very general dlQbrence in the composition of the two sets of strata; 
secondly, a marked difference In their conditions of motamorphlsm, and 
thirdly and more especially, a striking contrast In Uielr directions and man- 
ner of uplift, the plications and nndnlaUoQs of the less metamorphlc series, 
dipping almost invariably soolheastward, while the gndss presents in many 
localities, no symmetrical foldings, but only a broad ontcrop, dipping to a 
different quarter. These structural dissimilitudes imply essontlBl dlfferonces 
fu tbe direction and date of the crust movements, lifting and transforming 
the respective groups, and led the gcolnglBts of Pennsylvania and Yirginla 
to a conviction, that over at least many tracts, a physical nncoofbrinlty, both 
In stripe and dip, wonld be yet discovered. It was not, Iiowever, till a 
relatively late date in the prosecution of the geolo^cal survey of Pennsyl- 
vania, that the geologists of that state detected there positive evidences of 
this physical break, and interval In time between the two groops of strata, 
and established by ocolai proof the correctness of the previous induction. 
This UDconfbrmlty, reflecting so much light on the whole geology of the 
Atlantic slope, was first clearly discerned b tracing the common boundary 
of the two formations from the Schuylkill to the Brandywine, and the Sua- 
qnehanna; but It was quickly afterwards recognized on the borders of the 
gneissic district, north of (he Chester County limestone valley, and again, 
soon after, in the Lehigh Hills at their Intersection with the Dtiawai^. 

Prior to the suspension of the geological survey fVom 1813 to ISSl^the 

true Paleoilc Age of the non fosslliferous ciystalilne maitiles and semi- 

26 
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ciTitRlliDe tslcold Blat», wnd rftnoiu nndrtonM of the Chester and Kent- 
gpmerf Valkj, had been clearly demonMrated 1l7 the SutB geologist 
Ihtoogh ■ compaiiHin of tlie strati with thdr concspondiag fonnalion* In 
a le» altered condition flirtber north ; bat It was not until the resomption of 
Held reaearch, upon the revival of the surref in 1851, that aaj distinctiTe 
tb«eilB wer« detected In these greatly changed rocks, vhlch erea in their 
original state seem to hav« been almoct deatitote of their naoal organic 
remalDfl- 

AssembUnff all'tlieevldence which we nowposse««, we Iiave lathe Allan- 
He slope by actnal demonstration bat one physical break or horizon of 
. nnronformlty tbroogboat the whole Immense sncceseloD of dtered crystal- 
line, sedimenlary stratia, and within fliis region bat one paleonlolog^clJ 
horizon, that, nomelr, (^ the already-discoveied dawn of UA among tha 
American strata. This latter plane or limit, marking the transition ftom 
the non-fossilifbroiu or azoic deposit! to those conttdning organic remains, 
lies within the middle of the primal series or gronp of the I^ngylvania 
Surrey, that Is to say, in the Frimal White Sandstone, which even when 
very Tltreoos, and atMondlng in crystalline mineral segregBtioiis, oontidna 
Hb distlnctiTe fbssil, the ScoUthtu Hnearii. The primal slates beneath the 
(andstone, and in immediate alternation with It, possess not a vesUge of 
organic lifb, nor haa any sach been diacorcred anywhere within tbo limits of 
the Atlantic slope, or on the northem or western borders of the great Appa- 
lachian basin of North America, either in this lower primal itata, or In tha 
other semi-meCamorphic grits and schists physically conformable with It, 
and into wblcb the trae Paleoioia seqnenee of onr fonoaiions physically 
extends downward. We hare tbns, then, two main horizons, snbdiridlng 
the more or less metamorphlc strata of the Atlantic slope Into three systems 
or groups; tbe one, a physical break or hitemiption In the original deposi- 
tion of the masses; the other, sl[f&-l!mlt or plane, denoting the first advent, 
BO fbr as is yet discovered, tt organic behifrs. As these two planes are not 
coincident, bnt Inclnde between tbem a thick group of sedimentary rocks, 
wpajnted ft'om the lower phyelcaLy, tttna the apper ontoiogically, we aia 
flilly authorized, In the existing stale of research, to employ a ciasslficaUon, 
which recognizes a threefold division of all these lower rocks. To the most 
ancient or lowest group. It Is proposed to continue tbe name of gneiss, pre- 
ferring, however, to call this division generically tbe Gneibsic Series, 
employing sometimes the technical synonjme Hypozoic, proposed by Pro- 
fessor John Fhiillpi, for these lowest of the metamorphic strata. To the 
great middle group, less ciystaillna than the gneisslc, and yet destitute of 
fossils, the descriptive terms Beml-mctamorphic or Azoic are applicable. 
And to the third uppermost system, or tntixe succession of the American 
Appalachian strata from the primal, containing the earliest traces of life, to 
the latest true coral rocks, or last deposits of tbe Appalachian sea, it is here 
pro|>osed W afflx, as for many years past, the well-chosen title, conferred 
on corresponding fbrmatlons In Europe, of the Paleozoic, or ancient Ilfe- 
entomblng system or series. Thus we have tbe Ej/poxoic roda,or those 
undemaUh any life-bearing Strata; Azote, or those desUtule of any discovered 
relics of life; and Palfoaac, or those entombieg tbe t«malns of the earth's 
moat ancient extinct forms of once living beings. 

The Atlantic slope of Pennsylvania includes all these three systems of 
■trats. Where the azoic strata display their manlmum amount of crystalllno 
netamorphism, they often simulate the true ancient liypozoio 
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or f^elsstc rocks bo doieir, and tltey are Indeed so IdenUntl with them In 
mineral aspect and eCnictnTe, that tbe observer ia baffled in hii attempts to 
diEtlngnlsh the two gronpa lithologtcally; neverlhelesa. It clearly appears, as 
the Eecdons fllnstratlng this country prove, that they are distinct Byateme, 
occupying separate fone», snsceptlble of independent definition on the 
geolojiilcal map. 

At the time of the flxst conitmcHon of the general geological map of the 
State, the tme Omits separating the Iiypoioic or gnelsslc ftom the azoic or 
semi-neiamorphlc rocks were bnt vagaely nnderstood, and the State geolo- 
gist did not venture to define them on the map, 1)nt shaded the one lyetem 
into the otHcr, indlcatlDg, however, wliac be has since proved, that the tme 
gnelsslc rocks, In their souChweatward course, pass out of the State at the 
Susquehanna, only a short distance north of Its sontbem boandaty, while 
tbe azoic, or talco-micaceous gioap, as a genuine, downwaid extensioaof 
the prima], paleozic series, widens progressively going westward, until, Trora 
a very tiarrow outcrop at tiie fflver Schuylkill, It occupies at the Sosqn^iBiiim 
the whole tirooa zone Booth of Sie limestone valleys of the Conestoga and 
Codoma streams in Lancsfter and Tork counties. Since the revival of tlM 
field work of the survey, tie divldiog limit of these two sots of metamorphlc 
strata has been traced and mapped with precision. To the southwest of ttie 
Biaqaehanna it has never. It is believed, bean poraued throngh Maryland 
and tbe other aoothem States, thongh one may readily discern It In going 
northward or westward trota Baltimore, or ascending the Atlantic slope In 
Virginia, tn Maryland It croBses the Baltimore and Snaqnehanna RiUlroad 
about twelve miles north of Baltimore, and It is intersected by the Baltimore 
and Ohio Railroad a little oast of BykesvUle; it crosses the Potomac above 
CeorgGiDwn, and the James Biverin Tirginia, west of Richmond. The Une 
of troundaiy is, however, not a simple one, but Is intricately looped, In con- 
sequence of numerous nearly paraEel anticlinal fbldings of the strata, send- 
ing promontories or fingers of the older rocks, within the area of the newer 
or aemi^metamorphic, to the west of their average bonndary, and canaing, 
ef course, corresponding troi^hs, or ayndlnel fblds of the newer, to enter 
eastward of the average boandaiy, tiie general area of the older. The 
Atlantic slope baa i«celred hitherto so little exact geological study, that we 
aie, as yet, without the data for deteiminlog with any prcdalou, either the 
saccesBlon of lis mnch broken and closely-plicated strats, or the geographi- 
cal limits which separate even the larger sub-groups. It is sufficient, how- 
ever, fbr our present purpose, to show the existence and the approximate 
range of two great metamorphlc syBtema, leparated by a physical break; 
and the confbrmable relations of tbe later or npper of these to vrcll-known 
lower paleozoic formations of the Appalachian ch^. 



At a recent meeting of the Boston Society of Natural HIatoty, Mr, C. H. 
Hitchcock exhibited a diagram of a geological BOctton I^om Greenfield to 
ChariemODt, Mass., and gave the follawing explanation of It: 

TbiB section was measured in October, 1697. The design of it is to show 
tbe amount of eroston ainoe tbe stiata were broogbt into tbeir present 

I will enmnwRte tbe racks In order, going tttaa eait to west, b^innlng at 
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Croonaeld. M Oreenfleld we And the Connectlcnt River SandBtone dipping 
tony dagreea eaet. I.««vliig the TsUey we strike the Calcueomlca-slBta In 
Sbelbame, haTing a dip of Elzty-«eveQ degrees east. This rock oonelsts of 
micaceous lUtei and sciii^iU laterstradfled with bioish-gray lillciDiu lime- 
■tone. The dip (jradoally Increases to thirty-elgtit degieeB east at two and a 
thlnl mileaftom the commeocement of the rock; when, upon East Moantain, 
we flod a beoatiftil mica-Blate which cleavei Into lai^ tables, and is gen- 

' eraSy deatinUe of limestone. The dip ol this la forty degrees east, and it 
estwidi raM and oue^hird mites. Then, Just beiow the top of East Monn- 
tain, i^ioil the west side, there Is aboat fifty fbet thickness of hombiende 
■lat«, or which tlie dip is twen^-elght degrees east. Passing hito the vuUey 
of UieDeeilldd Elver, gnels* Is Ibond, becoming gradually nearly horizontal. 
Between this rock and the hornblende slate above. It it hard to draw the 
line. Host of the gneiss bus homblendlc layers interstratlfled with it 
•pMini^y; but at the top of the gneiss tbe hombleado pitdominates ; the 
cock being In bmiw places notbiag tint a beavy, nnctnons, shining mass of 
bombleade crystajB. West of Shdbnrne Falls the gneiss begins to dip to 
tlie west. The estoit of tbe geeiu is A>nr and onMUid mUes, mostly in a 
dieep valley. 

At East Cliarieniont the hombiende slate Is fbnnd above the gneiss, cor- 
tespondlng in character and ttuckneaa to the same rock In Shelboine. Then 
tbllows the beaatiftil mlca-slale, sparingly InterstratlSed with limestone, and 
lastly the ca]careonilca.siate, corresponding to tbe tock at the east end of 
the section. Here, M the end of the section in CbarLemont centre, the strata 
are perpendlcnlar, nmniug north and soath, and stand side by side with 
talcote elate. 

The Deerdeld Biver makes a bend Jiut above Shelbnme Falls, so that the 
•ectlon ctossea the river twice, and continues for two or three miles ftuiher 
in the valley. Had a section been measured across the river at Shelbnme 
Falli TUlage ar right angles to tbe stre&m. It woold have exhibited a monn- 
tain, west of the ilrer, poaseasing all the characters of East Mountain in ■ 
levQTM order. Thtu we find an anticlinal axis, with the same strata upon 
the opposite sides of the ridge at thdr proper distances. The inference la 
that die strata were onco contionons, and that tbe material baa been dennded. 
A measurement npon the protracted section gives 3,3S0 teat, or three-flftha 
of a mile, as tlie height above the present level of the former strata. This 

' Is taken fh>m the lowest level upon the section. As we go east or west thun 
this central point, tbe snrface rises; conaeqaently the thlckneas of the 
dennded strata constantly diminishes In these diiections. The denuded sur- 
face Is eleven miles wide. 

From the bend In Deerfield Biver above Shelbame Falls the sti«am con- 
tinues westward in a deep valley for twenty miles, to Hoosac mountain, 
before tnmittg northwards. Tbla valley has probably been excavated In like 
manner; but no exact measurement can be made of the amoant of erosion, 
because the river crosses perpendlcalar atrata, A line drawn ttom the snm- 
mits on either side of the valLej to each other would give large lesnlts ; bnt 
tbey wonld not be equal to the trath. 

Let us now look at the first described erosion la another light. The f^ietas 
rock at the bottom is exposed over an oral area abont three miles by two. 
If ten obaervers sbonld start ftt>m the cenoe of the oval, and travel In at 
many different radiating directions, they would all see tbe same Bocceesion 
of lodu, and In the same order. The dip is quaquvenal, gradually retnni- 
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fng to an KnUcUnal axis at a fbw miles diMaace north and sonth. Hence 
there has b«en a cap dotiuded, thrce-flftliB of a mile Chick. Doabtless, all 
along thia anticlinal aicia, wherever the upper rocka have h«Gii removed, the 
gneiss heneath will be discovered. It cocrespondg to the gneiaa and horn- 
Ueade «Ule of eastern Hampshire and weateni Worceecer coanttea, and 
wonld seem thus to lie b^ow the Metamorphosed SUoiian lochs. If so. It 
sbonld bo Incladed among the Hypozoic rocks. 

SectiDOB Blmllar to the foregoing have been measured and described bj 
Xngliah geologists. Hot tielng aware of anj similar work In onr own conn- 
tiy, I have described this section In hope of drawing attention to the subject, 
and thus Insure descripCioas of secUom f^ more grand and Interesting. I 
can Tonch, on the part of the Vermont snrvey, for a caraM attention to tUs 

OBiaiZr (W ffl^ATT CLKA.TACE. 

. The view of Mr. Sh«rpe, presented to the Geological Society of London in 
1487, that slaty cleavage la owing simp); to pressure, and is at right angles 
to the lino of force, has been established by various fads brought forward 
by Mr. J, TyndalL (Phil. Mag. 14] xU. 35.) tie Bbovn that a Qne clay, or 
atioost aD7 impalpable inateiial, when sutyecCed to pressure and at the same 
Hme allowed to spread laleially, takes a laminated stnictuie. White lead, 
wax, and even cheese, are among the substances which have afforded him 
evidence on tbi» point. lie attcibatee the effect to Ibo smaU inoqaallties 
which exist In the texture of substances of all kinds. Under pressure the 
mass yields and spreads oat, and the little nodales become conrerted into 
lamlnie, separated from each other by surltices of weak cohesion, and thus 
the mass becomea deavable. The air cavities or llssiuea also spread out 
thin under the pressure, and aid in proiluclng Che cleavage : for even dried 
pipeclay showi soch cttTltiea In great rnunben, many too small to be seen 
without a magnlfler. 

Hr. U. C. Sorby had before attributed the clearage to the effect of such 
lateral presHue on all the grains or pebbles in the rock ; the force making the 
particles, whether itf mica or any stones, to place their larger diameters In 
the plane at right angles to the direction of tiie preasiue, that Is, In the plane 
of cleavage. He had appealed to facia in the slates of Wales, showing that 
where mica scales were {veseut, they had tliis position. This came may 
contribute to produce lanUnatlan, though not appearing to be necessary lo 
the result. 

In the Philosophical Magazine for December last, Bev. S. Eanghton gives 
the results of soms ealcolations Co ascertain the amount of the pressore 
which was exerted in cases of the prodoction of slaty cleavage, using as 
data the degree of distortion or oompreealan of fossils. — SOiimaa't JoantaS. 



Hr, S. P. Scrope, tn a recent commanicatlon to the London Geological 
BodeCy, on the above snt^ei^, tefferred to a former paper read by him before 
the Society In April, 18S6, In which ihls topic was touched npon, and pro- 
posed Co cany on the Inquiry as to the probable elFect, npon the internal 
■tmctnie of rocks, of the mutual ftictlon of their compooent parts when 
26* 
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forced Into motton nnder extreme and Irregular prewtute. He cominoiced 

by examlniag the laws that determine the intenud maCians of sabatancea 
possessing a more or less Imperfect Hquldity, whether bomogiGDeoos, or con- 
sbtiiig of solid particles aospeaded In, or mixed with, or Inbrlcaied by, oaf 
Lquid, nnder nneqaol preBBores; and showed that uneqool r&tcs of molioa 
nmat nsnlt In the different parts of the substance, and that In the latter case, 
there wIU be roore or lesa sepaiatlon of the solid and coarser trom the &aw 
and llqnld partlcke into different zones or Uyets; ttiose mmposed of the 
former moving less readily than those composed of the latter; aod also Ihat 
the former will, bj the (Wctlon attending this process, be tomod round so as 
to bring their mi^or sxee into tlie line of direction of the morements ; and. 
If anaceptible of tension or disintegration, will be elongated or drawn om in 
the same direction. In fllnstratioii of this law, specimens of marbled paper 
were produced, being Impressions ttom snperfldal films of colored matter 
floating upon water in clrcolar or Irregular fonns, after they had been sub- 
jected to motion In one or more directions by lateral preeeure, the appear- 
niices produced besriug a very exact resemblance to those presented by the 
lamination and occasionally elniions or contorted structure of the ribboned 
lavas of FouzB, Tschia, the AscMtsion Isles, etc., as well as that of the gneiss 
and mlca-Bchfsi. The author proceeded to slate that the expansion of a sub- 
terranean mass of granite by Increase of temperatnre, to which all geologlsU 
agree In ascribing the eleratlan of overlying rocks, must be accompanied bj 
great Intentsl movetnents, and conseqaent mntnal friction among the coni' 
ponent parts, and even among the indlvidnal crystals ; that, If a lubricating 
Ingredient, such as water holding silox in solution, or gelatinons sllex, be 
Intimately mixed np with the more solid crystals (as there Is great reason to 
believe to hav^ been the case in granite), the fHctlon will be lessened, 
espedally in the central or Inferior parts of the mass, where the expand- 
ing movement, or fntumescence, may be supposed nearly uniform in all 
directions. Bat In the lateral and higher portions directly exposed to the 
resistance and piessnie of the overlying rocka, shouldered olT od either side 
by the expanding granitic axle, the movement will probably have been so 
predominant and extreme In a direction at right angles, or nearly so, to the 
pressure, as to give rise to a lameller arrangement of the solid crTst^, in 
the manner befbre indicated. In this manner, he sapposes the follatton or 
lamlnatlou of gneiss and mica-schist to have been produced through the 
"squeeze and Jam" of the lateral and snperfldal portions of a granitic mass 
expanding by Increase of temperatnre, and the giving way of the overlying 
rocks, those portions being forced to move in the direction of the lamination 
while subject to Intense pressure at right angtee, or nearly so, to that direc- 
tion. The author argues that It Is not Inconsistent with this view to suppose 
that a certain amonnt of recrjistalllzattou may have accompanied or foUowed 
this lameller arrangement, In which case also the nu\jor axes of the crystals 
would be likely to take a direction perpendicular to the preasure, since the 
mobility necessary to the ctystalliflc action would be ft«er in that, than 
In any other direction. He lliiewtBe pohila ont that the Influence of inlemal 
fkictlon accompanying motion under extretne and Irregular pressures, must 
have been eqoally operative In the case of aqueous as of igneous rocks, nnder 
similar circumstancea of Impeifbct liquidity, and IrrespecUre of changes of 
temperature. And he suggesta that to this cause may be attributable the 
Internal structure of some veined marbles, calcareous breccias, serpentines, 
etc, as well as the dcAvage of the slaty rocks ; as. Indeed, the experiments 
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of Hr. Botbj and of Prolbaeor TTnOall hare alread; Indicated. Ho con- 
dudea by luggestlng to all geologists enKaged in tbe examliuition of ro<±a, 
the above mechanical considerations, as likely to lead U> more definite views 
than at {oesent prevail as to tbe origin of the metamorphic aclil^ts, and the 
internal stractnre of man; of the older and more disturbed nx^ of all 



ON A GKADDAL ELETATIOH OF THE COAST OF SICILY. 

At a Ncent meeting of die London Geolegkal Sodet;, Sir Charles Lyell 
read a paper ftom Slgnor Gemmellaro, " On the gradnal elevation of a part 
of the Coa«t of SlcHy, trnnx the month of the Slmeto to the Onobolo," fn 
which the anthor described In detaQ the physical evldencee observed bj him 
along a great part of the eastern coast of Sicily, -which prove: 1st. That 
ftom the shores of the Slmeto to the Onobola, undeniable characters of the 
fbrmer levels of the sea. In the recent period, are traceable iVom place to 
place. Sndlj. That great blocks of lava, with blnnted angles, and rolled and 
corroded on the surface, a calcareo-elllceons shelly deposit, and a marine 
breccia, vrblcb are Been at different heights above the present sesr^level, are 
tbe effects of the continned and dailj action of the waves of the sea at snc- 
eesslve levels. Srdly. That the existence and disposition of the holes of tbe 
Mndiota Utiophaga (Lanmrck), !a tbe calcareo-slliceoos shelly deposit, and 
the local presence of shells, both Gasteropoda and lamellibranchlBtea, In 
their normal positions, support the view of a slow and gntdnal elevation of 
the coast. Jthly and lastly. That the llthodomooi motlasca and the calc- 
siUceona depralt being foimd on the Cyclopeui Islands (Faraglloni) np to tbe 
height of almost thirteen metres, and lai^ rolled blocks of Uva, Invested 
with Betptda, being also fonnd there to the height of fourteen metres, a mean 
height of thirteen tnetiee and five doclm. Is established, as the greatest ex- 
tent of the now undeniable gradnal elevation of this portion of tbe coast of 
Sldly dorins tbe present period. 

ON THE GEOLOGICAL CAUSES THAT EAVB INFLTIEKCED THE SCE- 
NERY OF CANADA AND THE NOSTB-EASTEBN FBOTCfCES Of THE 
UNITED STATES. 

The following is a rtsam€af a paper recently lead befMe the Boyal Instl- 
IntlOD, London, by Prof. Bamsay, on the above anlgect : 

The island of BeUeisIe, and tiie Laorentlne chain of monntalns tietween the 
shores of Labrador and Lake Superior, consist of gneisslc rocks, older than 
the Hiuonlan formation of Sir William Logan. This goalse la probably the 
equivalent of the oldest gneiss of the Scandinavian chain, and of the north- 
west of Scotland, underiying that conglomerate, which, according to Sir 
Boderlck Hnrchlson, In Scotland represents the Cambrian strata of Long- 
mynd and of Wales. The mountains of tbe lAurentlne chain present those 
rounded contours that evince great glacial abrasion; and among the foresla 
north of the Otiowa the mammlliated anrf ocea were obaerved by tbe spenker 
to be often grooved and aliiated, the striations nmniog tmm north to south. 
TtA whole country has been monlded by Ice. Above the metamorphic 
rocks, in the plains of Canada and the United States, south of the St. Law- 
rence, and aioimd Lake Ontario, and I^ke Ede, the Silurian and I>ovonlan 
■ttata Ue neariy horizontally, biU alightly Inclined to the south. Consisting 
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of alternations of limeslons and softeT itrats, the rocks have been worn t^ 
^nnriutlon Into a sncceBSion of terraeea, the cbtef of Uieae forming a great 
Mrarpment, part of vhlch, by the river Niagara, overlooks Quecnstown and 
Lewiston, and, capped hj the Kiagan Umesloae, exleada from the nelgb- 
borbood of the Hodson to Lake Huron. Divided by thki escarpment, the 
pbUiiB of Canada bonledng tJhe lakea, and part of the United States, ttam 
consist of two great plateaos, in tbe lower of which lies Lake Ontario, I^ke 
Krie Ijiag in a slight depression In the upper plane or Isble land, 339 feet 
above Ijke Ontario. The loner plain consista mostly of Lower Silurian 
ropks, bounded on the north by the metamorphic bills of the I^urentiiM 
chain. The upper plain is formed chiefl; of Upper SQurlan and Devonian 
litrata. East of the Bodson, the Lower Silurian rocks that form the k>w<c 
plabi of Canada become gradually much disturbed and metamorphosed, and 
at length, rising into bold bills trending north and soolb, form in the Green 
Mountains part of the chain that stretches from the southern extremity of 
the Appalachian mountains to Gasp^, on tbe Gulf of St. Lawrence. Be- 
tween Ifae plains of the lake* and this range, the steep-terraced mass of tbe 
CatskHls, fbrmed of old red sandstone, lies alwve the Devonlaa rocks fkcdng 
cast and north In a grand escarpment. The whole of America south of the 
lakes, as ^ as tatltnde 40°, is covered vlQi glacial drift, coosistiag of sand, 
gravel, and clay, with boulders, maqj of which, during the subioeigNice of 
the country, have been transported by ice several hondred miles from the 
Lanrentine chain. Hon; of thcee aie atrialod and scratched In a manner 
familiar to those conversant with glaciid phenomena. Wben stripped of 
drift, all the nnderlying rocks ore evidently ice-smootlied and striated, the 
strlatlon generallj mnnlog more or less trom north to south, indicating the 
direction of the ice-drift during the subiaergence of the country at the glA- 
dal period. The banks of the St. Lawrence near BrockvUie, and all the 
Thousand Islands, have been ronnded and mouloan^ by glacial abraskm dur^ 
Ing the drift period. Tbe submergence of the country was gndnal, and tho 
depth it attained is partly indicated in the east flank of the Catskill monti- 
talns. This range, near Catskill, mns north and south, about ten or twelve 
miles from the right bank of tlM Hudson. The undnlstlng ground between 
tbe rivtr asd Oa Moontaias U seen lo be covered wiA strlatloni wherever 
tbe drift has been removed. These have a north and sotith direction ; and 
Mcendlng the mountains to Hoontajn Honse, the speaker oliserved that 
flKh flanks are mailed by fluent grooves and gladsl seralches, miming, 
not down hU], as they woidd do If they had been produced by gladera.bnt 
ntwth Mkl Roatb bor&onlaUy along the slopes, in a manner that might bavo 
been produced by beigi grating along the coast during submergence. These 
ftriatlons were observed to reach the height of S,830 foet above the sea. In 
the gMge, wheie the ioui stands at thM height, ihej tun sharply tonnd, 
trending nearly eaat and weit; as if, at a certain period of submergence, 
the flootliig Ice had been at liberty lo pass across its ordinary conne In a 
■trait tietween two Islands. During the greatest amount of submergence of 
Ae conntT]', the glodal sea In the valley of the Hudson must have twen be- 
tween 3,0W and 4,000 toot deep, and it is probable that even the blgtaeet topi 
of the CateUlls He below the water. Ja Wales, it has been shown that during 
the emergence of the country in the glacdol epoch, Che drttl. In some cases, 
was ploughed out of the vaHeys by gladers ; but, though Che Catskill moun- 
tains are equally high, in the valleys beyond Che great eastern escaipmenc 
tlie drift t&l ttdsts, which vrontd not hare been the cne had gladen tUed 
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thme ToDey* during emerseaoB In the -way that look place In the pMMt ot 
lianberii and Nuh-Ftbdimiii, and In psrta of tho HlgblandB of Scotland. It 
has been stated above that tbe npper plain around Lake Erie, and the lo<r«r 
plain or Lake Ontario, are alike coiered with drift. Part of this wai formed, 
and mncb of It modified, dnrlng the emergence of the conntry. In the Tal' 
ley of the St. Lavrence, near Hontreal, about 100 feet above tbe river, there 
•re beda of claj, contslning Leda PortlamEca, and called by Dr. Dawson, of 
Hontreal, the I/tdO'Clay. Dr. Dawson Is of opinion, that, irbeo tbla clay wai 
fbrmed, the sea In which It was deposited washed the base of the old coast 
line that now makea the great escupmeDt aX Qaeenstown and Lewiaton 
overlooking the plains aronnd Lake Ontario. It has long been an accepted 
belief that the Falls of Niagara conuncncod at the edge of this escarpment, 
and that the gorge has gradnally been produced \ij the river wearing Its wa; 
ttack fbr seven mlleB to the place of tbe present Falls. In this case, the 
anthor conceives that tktFaUt coBunaictd during tkt tlgmntion oftht Ltda-dai/, 
or mar the rIoMe of At dri/l period, when, dnrtng tbe eraeigence of the conn- 
ti;, the eecarpment had already risen psrtlj' above water. 

If the 33,000 years enggested by Sir C. Lyell as the "'"'■""T' for the time 
occupied in the erosion of the gorge of Niagun be approslmBtdy correct, 
dioiigh probably below the reality, we have an Idea of the amount of time 
Uiat has eliq)sed since the doee of the drift-period. And, if it be ever foond 
possible to accurately determine the ancient rate of lecession, we shall bate 
data for a first approach to an actual measurement of a portion of geologl- 



GEOLOOTCAL BTBUCTDUE OF BOIITHSEIT AFEICA. 

IiTtnf;|Bb>n's theory of the itractnre of the soathem part of the African Con- 
tinent Is essentially new to the great body of naturalists, misled, as tbey liBve 
been since the banning of the century, by the huge blotch of red paint by 
which geologists have chosen to represent a supposed central plateaa of lava. 
In correspondence with a similBr formation In the centre of tbe Feninsola of 
British India. It tnins out that this Is a mere analogy, aflctlon and mistake. 
Himllison developed. In his anniversary speech cnf 1852, ftt«n a slody of 
Baln't map, tbe same idea which Livingston obtained by his own experience 
on the groimd. Travelling among' large Cape heaths, rhododendrons and Al- 
pine roses, the botanlM felt himself moving over a high table land, although 
under a tropical sim. Descending suddenly from tbe centre of AfHca five 
tbonsand feet Into the land of Cassange, watered hy the river Quango, 
guided In his estimate of depth by the ntde nethod of plunging Us ther- 
mometer into boiling water, noticing the tliln red strata of mud-rocks to lie 
nearly horizontal, and remembering the enotmons shallow lakes and laby- 
rinth of mighty rivers fbrming tbe Zambesi and Issuing tlirougb a deep 
gorge upon tbe Indian coast, be thought he saw beneath him a recently and 
slowly uplifted continent, of platter shape, with broken edges on the east 
and west. The great north and south valley of Cougo Biver cuts this conti- 
nental plateau to it« base. Mounting the opposite or western wall of the 
valky, and crossing the western division of the plateau, he descended upon 
the Loango coast, over the nptnmed edges of the rocks. He saw at once 
wby tbe long western coast of Attica Is so straight. Like that of South 
America, it runs along a deep geological break la the earth's canst, but 
unaccompanied by erupted Andes and volcanic cones. It seems, however. 
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to hare mcKptA both Dr. LiringgtoM nd Sir Boderfck Kurchison tluit fbt 
iride Donh uid lonth deft througb the pteteaO, at the bottom of which the 
Con^ meandan, tnnBt liBTe been occaskmed by Joat each a t>n>ad anticlinal 
wave in tbo rocks as IbM which geologtats in America cali the Cfncinnatl 
■xli, >ep<u>tlTi|; the wutem and western coal-Scidi, althooKh its nearest 
Ukaneu ia to the noith and loath vaUefB of the Jordan and the Kile. 

COKDDCTWQ POWER OF ROCKS— ALTmjDK OF HOmTTADia KOT 
mVABIADLE. BY CHAIUiES MACIAREN. 

Mr. Hofftlng, of Cambridge, boi made some rather interesting experimenia 
on the conducfi'inTy or coDdanloj; power of different sabetances fbr heat, of 
Which an account was laid before the Soyal Society of Loaduii, in June last. 
Without attempting to describe liis processes, we give his more Important 
reaalts, and in decimals, the condactiTit/ of "igneoua tock" (traporgraalte, 
we presume), saturated with molsturt, being taken as unit7. 

Cbdk.Uttbs stats of ifrypnRlir. -OH 

Clar»- " " -070 



The conducUTlty of the fbllowing rocks 1* gfvm Itt two states —cht, wd 
' id with wiLterl 

Dn 

ChiU la biaek..4 ;.; ,....^...-11 

Oollta rock K 

HardeonpaetiliMstonBi -fit 

8illc«iiiu new red undstam S 



Bard compact 9aiiC[stoae(ml]l9tonegiiC] -Gl -Tfl 

Hardooniiactoldiediiiwntaiy ■SO -Bl 

Igneotis roots -63 1,00 

The effbM of pratvre on Oe cODdnetmg; power of mbstances was also 
tried, and proved to l>e alatost nothing. Apreasareof 7300 lbs. on a square 
Indi of l>ees-wax, Bpermaoeti, and chalk, had no appreciable effect. Unvom- 
preaaed day, which bad a condQCttag power of -36, had the same raised to 

■33 by a pressure of 7300 lbs. 

SandMooe, with coadactlng power of 'S, divided into strata Mch one fbot 
tbl<^, when compared with a aimUar mass In ooe block, had Its conducting 
power diminished s'^th. When the strata were only six inches thick, the 

dimiiintion wat -^Oi' The eSbct of dlBcaotlniiity of snbstance is, therefbre, 
Rmall. Satoratioik with moisture, on the other hand, produces generally 
a great effect, as will be seen on comparing the dty and saturated blocks of 
lAalh, the dt7 and saturated new red sandstone, and again the dry and sat- 
urated " Igneous rocks." 

These fccta have a certain bearing on a geologlial queetloti— namely, the 
ttvnamlsslon of heatftvm the Interior of the earth to the crust. The oolite, 
tor instance, conducts heat much better than the chalk, the sandstone bettor 
than the oolite, the igneoiu rock better than the sandstone, and In all cases 
the rock charged with moisture better than the dry rock. But Hr. Hopkins 
would'haveaddedto tlkevalaeof hlspaper, if he had ascertained by experl- 
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ment the qnnstlt]' of water abBOited b; Mch rock at glren tempeTBtues, and 

whelhet the condnciiTity Is exactly hi proportion to the absorption. 

In tUuBtnitloa or (be use tbttt ma; be made of the tables, we would refer 
to certain remarks made by Dr. Robineon, on a paper read by Professor Hen- 
neaaey, at a recent meeting of the British Associotioa. The subject was 
"The Direction of Gravity at tha Earth's Surface," In alluding to certain 
■apposed local aad temporvry cbanges of level, he mentjoned the foUowhig 
curloDS ftict: — "He found A< entire tnoN of rod and hiU oti kUA Oie Armagk 
Oburvalaiy it erccled, to he iS^y, tuj fo m lUtroiionicr ginM ptrcqiliUs, tilted 
or canUd al one leatoK to Ok tett, at aaalker lo &t vat. This heat fitst Mtribr 
nted to the vaiylug power of the tan't radiatioii to Ikeat and ezfMud tbo 
tock tltrooghont tbe yeac; but he subsequently had leaion tO' attribute it 
nther to the infiltration of water to tbe parts when the clsy-slatie and lime- 
■tone rocks met. The Twylng quantity of tkia (water) through tha year bo 
DOW believed exerted * powerful hydrostatic energy, by which the position 
of tbe rock is slightly varied." With the light fUmlshed by Ur. Hopklna'a 
experiments, we may pronounce the explanation satisfactory. Armagh and 
tts obaervaiorj stand on a hlU at the joncthm of tbe mountain limestone with 
the clay-slate, having, as it were, one leg on the former, and tbe other on the 
latter, and iKith rocks probably reach downwards one or two thousand ftet. 
When rain falls, Che one will absorb more water tban tbe other; both will 
gain an Increase of condocUre power, but the one which has absorbed most 
water wHl have tbe greatest increase; and belog thns tbe better coudndor, 
wtaJr-M a gretUer porHo» 0/ heiUfr<mi At hat miclau ieka lo Ike turf ace — yriil 
become. In fact, temporarily hotter, uid, as a consequence, expimd aare tluw 
Ike other. In a word, both rockt win tspand at the met teaton ; btit the beil ctm- 
dueUr, or noti abmrieM reeh, ■•ill eapami motl, omd eeen to tiB the hiS la one 
AUi at it ibyteatoa it %aU nMde mil, ami Ilie lull iM teem H) it mud in ike 



Tba Iket is cnrknis, and Dot lets ware the reeoltidedncfble from tt Firtf, 
hois aie higher at rate season than another, a (bet we might have supposed, 
but never could Itave ascertained by measuremnit Second, Ibey are h^est, 
not as we woidd have supposed at tlie hottest season, bnt at the wettest. 
TJiird, It Is from the difireiU roles of expansion of different rorks that this 
has l>een discovered; had the limestones and clay-slate expanded eqnably, 
or bad Armagh Obscnvalory stood on a hlH of homogeneons rock, it wonM 
liave remained unknown. /burA, though the phenomenon Is In tbo striclost 
sense terreilTiat, It Is by converse with the heaeene that it has been made 
known to us, A variation of probablf a second, or less, in the right ascen- 
sion of three or four stars, observed at different seasons, no doubt revealul 
the Ikct to tbe sagaclons astronomer of Armagh, and even enabled him to 
divine its canee; which has been confirmed as tbe tme caase, and placed in 
n clearer light by the experiments of Ur. Hopkins. One useful lesson may 
be learned from tbe discovery — to be carefUl to erect observatories ou a 
homt^neone foundation. — £din. Phil. JoumaL 

OH THE nXTEBXAL HBAT OF THB EABTH. 

In a dlscoBslon on tbe above sul^ject, at the last meeting of the British 
Association, Prof. Hennessey said, that Prof. Phillips had described certain 
changes In the structure of sedimentary rocks, which changes he had been 
led to attribnte to the influence of heat. Heat might act in some instance* 
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only npon Itmtied maues and In limited arauj It tnl^ht >Iio act In a mora 
general monnBr, and from u general a Boorce as the wbole interitv masa of 
tbs earth. It was necesaarr to ref^r dlatlnctly to the powibtll^ of the latt 
MOIM of metamorphlc calorlUc agencr, as It was somotJineB colled in ques- 
tion bj gentlemen of very bl^ aathoritf. Theie are, hovever, abundant 
naaons for believing that, at a comparatively rmall depth beneath the earth's 
mrfMe, beat exists landent to meli the mo«t refractor; rocks. A concls- 
*km annoaooed by Hr. Hopklu is MppoEed b; some geologists to render 
these resales biadmlaslble. Bnt this conclosion reqnlres fbr Its establishment 
conditions In the itmctore of the earth which Hr. Bopklna does not prove, 
bnt which ho li compelled to asBome, In order to lednce his eqnations to 
nambers. Instead of asanmlng condlttons, Ur. Henneasef was led to inquire 
what would be the mott probable stmctnre of the earth, if the fimnaiJon of 
Its solid cmst followed the ph^Elcal laws which are observed on the solidifica- 
tion of f\ued Butssea of rock. It follows trom the whole of his Inqoltiea, 
that not onlj do we poaseai no reasofia ibr bcllerlnfi; that the earth's cnist 
has a thickness so great aa that annonnced by Hr. Hopkins ; but that its lim- 
iting thickness will probablj' be found to depend upon tbe limit of ftislbility 
of the substances of which It la composed. There conld, therefbre, be no 
dUBcnity In perceiving how, daring remote geological epochs, the earth's 
crnat might be so thin as td allow avery Important InSnence to be exercised 
by the high temperature of flie Interior fluid matter on the structnre of the 
MdlmentAry Krata deposited on the outer aorfitce of the solidified crust. 

EXPEEIHEHT OW THE HXLTmS AITO COOUNG OF BASAXH. 

At a recent meeting of the Hancheatei Sodety of Engineers, Hr. Hawkea 
described an experiment recently made by him on the meltlDg and cooling 
of basalt. About 31 cwt. of basalt was melted In a large double leveitKim- 
toiy nimaoe, and after a alow cooling daring thirteen d»ji, It presented an 
tipper stratom of atony Tesicular matter, about one inch thick, next a layer 
of black glass, ftom two to eight Inches deep on that side of the moas wbidi 
was exposed to the air troia the door of the fbmace (elsewhere. Immediately 
tmder the vesicular layer waa folid siooe, tntetapened here and there with 
alr-bnbblea). Hr. Hawkn added some obeervatlons relating to the results of . 
experiments which he had made to ascertain the temperstoie of melted cast- 
iron, and of melted baaalt. 

AKCTIC GBOLOQY. 

One of the tnost Important lesalts biougfat oat by recent Arctic Explora- 
tions, Ipthe aeemlug establishment of the conclusion, long since announced, 
that the sea temperature of the arctic lone In the SUDriao, Devonian, and 
Carbonli^rons agea, was not eeaentlally dlff^nt fTom that In the temperate 
aoae. The stn^ of the geographical dlstrilHitlon of animals Is showing Ibat 
species have bat s narrow range of temperature In which they can fioarish 
In nill vigor, and even famlUea and tribes have often but a Umiied range. 
30° F. (between 69° and 83°) Is the whole range of the extatlng coral reef 
corals — and species havestlll more restricted timlts. The existence, theto- 
fbre, of the same species of corals, mollascs end trilobites, or of riaiely re- 
lated or TipraeHlatm, if not identical, species. In latitudes 40° and 75°, leads 
to but one conclusion. The neur uniformity of the climate la at once eug- 
SDsted, and must be admitted until this Ufe'thermometer reads otherwise. 
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Wlietber the T^tiTe sin of related ipedMindlealMAd^Tee of dUfavnce la 
jet nndetenoined. 

The Joraialc fbssllB extaed flie same approximate nnlftmnKj onward to 
the Jurasalc period, or prove a recnmiice of it, If It had been Intrampted. 

CapC. H'CIlntock, fai the narmtiTe of his expedition, thni speaks of the 
fbsBlls of Prince Fatrtclc'« I^nd. " The tOmOt are all small, and of onlj' a 
thw varieties, some being Ammonitee, bat tbe greater part biralveB." "I 
picked np alao what appeared to be a ftwail bone ( IchlAyataum T) onlj part of 
It appearing oat of the fragment of the rock." The tt^^xtitd Ichthyosaurlan 
bona was afterwards lost. Jiitb>is!c foasUi bare alio been found at Katmal 
Bay, or Cook's Inlet, In northwest America (60° N., 1S1° W.); wid Dr. 
Grewlngk mentions the spodes of Ammoniiei WomttMeadei, A. Jgrfeief (tho A, 
iipUx of Hayen fh)m Jurassic depoelta In the Andes, In latitude 34°, sonth of 
Telparalso, is stated to bo not dlsdognishable from this), BdemnUtt paxiBotat, 
and Cnio Liamtiat. Prorensor Hanghton of Dnblin, in an addenda to Capt. 
H'Cllnlock's naratlTC, tern arks upon these intei«gtlng diacoreries as fbllows: 
— ThediscOTery of such fbssils inndt in 70° north latltnde. Is calenlated to 
tliroff considerable donbt upon the theories of climate which would account 
for all past changei of temperature bj changes Id tbe relative posftloa of land 
svid water on the earth's surface. So attempt, that I am aware of, lias ever 
been made to calCQlate the number of degrees of change possible. In conse- 
qnence of changes of position of land and water; and ftom some incomplete 
calculatlous, I have myself made on Che subject, I think it highly improbable 
that such causes coald bave ever prodnccd a temperature In the sea at 76° 
north latltade which would allow of the existence of Ammonites, especially 
Anunooltes so like those that lived at the same thne In the tropical waim seas 
of the south of England and France, at the close of the Llaaslc and tlie com- 
mencement of the lower Oolitic period." — Jbridgtd/nm BiBbnan't JiHimaJ. 

■ OS THE HABrrABILTTT OF THK HOOH. 

Str Jobn Herechel, in tba last edition of his "Oadlnes of Astronomy," 
18SB, lias added the (bllowing paragraph on the " habltabllity of the moon ;" 

" On the subject of the moon's habitability, the complete absence of air, 
(T gttunJ over ker nlofa $arfact, nonld of course be dedslTe. Borne consid- 
erations of a contrary nature, however, soggest themselves tn consequence 
of a reiuaik lately made by Prof. Hansen, vix,, that the fact of the moon 
taming always the same face towards the earth Is in all probabilf^ the result 
of an elongation of Its figure In the direction of a line joining the centres of 
both the bodies acting coi^olotly tniA a lumcoiiKideiice of tts centre of granii/ 
vtA ill centre of lynmwfrj. To the middle of the length of a stick, loaded 
with a heavy weight at one end and a light one at the other, attach a string, 
and swing It round. The heavy Wright will assume and maintain a poslHon 
in the circulation of the joint mass flirther ftom the hand than the lighter. 
This Is not improbably what takes place In the moon, and the reader may 
consider the moon as retained In her orbit about the earth by some coerdng 
power analogons to that which the hwid exerts on the componnd mass above 
described through the string. Suppose, then. Its globe made up of materials 
not homogeneous, and so disposed In Its Interior that some considerable pre- 
ponderaoce of weight should exist excentrlcally situated: then it will be 
easily apprehended that the portion of its surface nearer to thnt heavier por- 
tioii of its s<dld concents, under all the drcnmstaucee of a rotation so adJuMed, 
27 
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will pemanentlr oecnpr tin sftoMioa moat lanote froni the euth. Let ds 
now coTuider what nuj be expected to be the dlitribntioD of air, water, or 
other fluid on tii« nufkoi or inch a globe, anppoflug Its qnautit; not bdHI- 
dent to corer and drown the whole mate. It will nm towards the lowest 
plac«, that I* to ««;, not tbe oeanM to the centre of flgare or to the central 
point of the mere fucc occupied bj the moon, bat to the centre of the mum, or 
what li called In mecbanica tbe centre of graTitj. Tbeie will be ibrmed 
there an ocean, of mora or leaa extent aecoidiug to the qnaijtitr of fluid, 
directlj over the hearier nndena, while the li^iter portion of the solid mate- 
lial will ataod oat as a contiDenl on the opposite side. And the height above 
the level of anch ocean to whkb It will pitgact will bo greater, the greater 
tfaa excmtridt; of the eenm of graitty. Sappoeo then that in the case of 
tbe noon this «xceutricit7 ihoold ammmt to some thirty or fort; miles, each 
wonld be the graeial elevation of the Innar land (or the portion tamed 
Mtnhwards) above its ocean, that tbe whole of that pcntlon of the moon 
we see wonM In fact come lo be rqjarded as a mountainous elevation above 
the sea-level. In what regards its assumptkia of a deflnito level, air obeys 
piedselj the same faydiDstaticBl laws as water. The Innar atmospliere would 
test upon the lanar oceao, and form in its basin a latt of air, whose npper 
portkuia at an alUtode such as we are now contemplating, wonld be of excea- 
sIto lennlty, especially shonid the Innar provisioa of air be less abnndaot in 
proportion than onr own. It by do means follows, then, bom the absence 
of visible Indications oT water or air on this side of the moon, thai the other 
Is equally destitute of them, and equally nofitted for malnlainiog animal 
or vegetable lifb. Some slight ^proach to snch a smicof things actoallj 
obtain* on the earth Itself. Nearly all the land is collected In one of Its hemi- 
tpherefl,aDd much the larger pordon of the sea in the opposite. There la 
evidently an excess of heavy material vertically beneath the middle of the 
Fadfic; while no[ very remote from Ihi: point of tbo globe dlainenically 
opposite rises the great table-land of India, and the Himalaya rhain, on the 
sammltl of which the air has not moro than a (bird of the density it has on 
tbe sea-level, and tnaa which animated existence is forever exdnded." 

It has been very mnch the ibshion, In worhs treating of the planets, to 
take their actaal distance ttota the sun, the regular formula for the diminn- 
tion of radiated heat, and thence to constract theories which sonnd very 
pretty In a lectur^room — butter wonld be oil in Tenos and a rock of ice in 
Satnm — but which will hardly bear phlloaophical Investigation. 

Sii J. Herschel throws some light on this sulyect by hinting at the poset- 
hillty of diffbient tUnda of atmospheres. "All men do not dress in flannels. 
It la very probable that a dense atmoapbere surrounding a planel, while 
allowing the access of solar heat to lis surface, may oppose a poweifol 
obslacle to Its escape, and that thus the fbeble snosblne on a remote planet 
maybe retained and accumulated on its surface in the same way, and for tbe 
same reason, that a very slight amonnt of euushine, or even the dispersed 
beat of a bright thongh doaded day, safBcea to maintain the Interior of a 
dosed greenhouse at a high temperature." Then, again, "the Intensity 
of gravity, or Its efficacy In counteracting muscular power and repressing 
animal activity on Jupiter la nearly two and a half times that on the earth, 
on Mars not more than one half," and so on. " lAslly, Ihe density of Saturn 
hardly exceeds ooe-eightb of tbe earth's, so that It mustconnistof materials 
not heavier on the average than dry fir-wood. Now, under the various com- 
binations of elementa so Important to life as these, what immensa divenlqr 
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must we not admit In the rondltioiu of that gnat pnihlem, th« nuinteawiM 
or aolmal and IntoUectnsl existence and happloeaB ?" Id other words, we 
are In posBeaBioa of but one or two beta out of a great niut7, and know, ao 
tir, Tei7 Utile about the matter. 

FORMER CONTISXTnON O 

Hr. A. R. WaUace, in a paper on the Am Istands, a gronp one hundred 
and fif^ mika South of Western New Guinea (Ann. and Uag. Nat. Hl£t., 
xz, Jan. 1656, p. 473), shows that tha zoologr of the islands Is closely re- 
lated to UiaC of New Goinea and Australia ; and that shallow seas not only 
connect tlie tiro last, as others had before stated, bat that they extend and 
luclnde the Am group. The depth of water over the whole to Australia la 
very nearly onifomi at about thirty to forty fathoms. Ur. Wallace says : 

" But Oiere is Miotber clrcnniBtaQce silll more strongly proving this con- 
nection; the great Island of Aru, eighty miles Id length from north to south. 
Is traversed by three wiodlog channela of such sniform width and depth, 
though passing through an iiregular, undulating, rocky cooutry, that they 
teem portions of true rlren, though now occupied by salt water, and open 
at each end to the entrance of the tides. The phenomenon Is unique, and we 
can account for their formation in no other way than by sapposing them to 
have been once true rlrers, having their source la the mountains of Kew 
Guinea, and reduced to their present condition by the Eubaidence of tha 
Intervening land." 

Nearly one-half of the Passerine birds of New Guinea hitherto described 
are contained in the author's coUectloiu made In Am, and a number also of 
■pedes in the other tribes. 

Tbo author l^rther observes, on the absence of the peculiar East Indian 
types ; " In tbe Peninsnla of Malacca, Snmatra, Java, Borneo and Che Phil- 
ippine Islands, the ibUowlng families a>« abundant In species and la individ- 
uals. They are everywhere cdiihhm Nnb. They are the Buceridm, Pieidx, 
Succomda, Trogonida, Meropida, ijirytaimija ; but not one epecies of all 
these families is found in Am, nor, with two donbtfnl exceptions. In New 
Guinea. The whole are also absent thim Aostralla. To complete our view 
of the snljject, It Is necessary also to consider the Uammalla, which present 
peculiarities and defickncles even yet more, striking. Not one species found 
In the great islands westward inhabits Am or New Guinea. With tbe 
exception only of pigs and bats, not a genua, not a family, not even unorder 
of mammals Is found In common. No Quadmmana, no Sciurldot, no Camir- 
ora, Bodentla, or Ungulata inhabit these depopulated foreeta. With tbe two 
exceptions atwra mendoned, all the Mammalia are Uarttgiialt ; while in the 
great western islands there Is not a single manupiall A kangaroo iuhubits 
Aru(and several New Guinea}, and this, with three or four species of Oucui, 
two or three little rat-like marsupials, a wild pig and several bats, are all the 
mammalia I have been able to obtalu or hear of." 



The fbUowing letlta-, on the above snbject, has been addressed by Oswald 
Hcer 10 M. dc CandoUc : 
la your Geography of Plania you have adopted the opinion of Edward 
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Forbes, that In the UJooeme period the Eoropean coDtlnent extended to tba 
Azoiw and Cauarles, and sDpported It by ftosli proofs.* In Act, the pre- 
dominant European clianicter of Cheso lelandj, which occoia In their iusedB 
ag weH as in thoii flora, provea tbol the; were ancieatl; Joined to the con- 
tinent. NeTcrcheless, ■we miut not forget that, as compared wilb Europe, 
tbCM islands tue reij dltferenl from those of the Ueditenvnean. They am 
dlstingnlshed, In the first place, b; a mocli greaCor namber of pecnliar epedea, 
which oonstltate a tlilrd or a flfUi of the plants ; and in the second, by some 
American typea. which make their appearance In bD these iatands. There 
are not only certain American species which mlgftt have reached them acd- 
dentally by the agency t^ the winds and currents, or of man, but American 
Senera wbfch are represented by peculiar ipedes. I wtU Instance the geueik 
QeAra, Bj/ttniogoo, and Oidrenella, as also the onlqne pine of the Canaries 
(Pimu canariauU, Sm.), which bdonge to the American, fonng with aclcnlar 
temate leares. The leiatloos of the lanrels Is very remarkable in this lo- 
■pect ; they form a great part of the forests of Uadeim and the Canaries, 
diridlng Into foor species, and playing an Important part. Two species 
iOreadigihnt /ixUiu and Ptriea infjcn) aie essentially American types; tha 
third {Phabt Sarhuoao, Webb) belongs to ageniui which occurs In India and 
America ; and the fonrth (ZiUtirtu canaritmu, Webb) corresponds with tlie 
European species. By the possession of these lanrel forests the Islands of 
the Atlandc differ greatly Item the African continent, where they are entirely 
wanting, and approach America rather tlian AAlca, notwithstanding the 
proximity of the latter. 

Tliese bets obtain great importance by the observation thatthe Horn of the 
Atlantic Islands has much resemblance to the Tertiary flora of Enrope. 

In my " Flora TertiaHa Helvetiie," I have proved that a considerabia 
number of plants of the Tertiary epoch corresponded with species peculiar 
to Madeira and the Canaries, In each a manner that there mnst be a relation 
between the two floras. On the other hand, our Tertiary flora Indicates a 
great resemblance to the flora of the sonthem United States. Many pei^ 
foctly cliaractcristic genera, snch as TaaoMinn, Stgtuaa, Liquidamter, Sabal, 
etc., were distributed over the whole of onr tertiary country, and composed 
partly of apeclea very closely allied to those which now grow In Americsj 
otlier genera belong equally to America and Europe (such as Qutrau, Cbrjrbt, 
Popubu, Acer, etc.), and occur In the European Tertiary epoch, composed of 
spedes corresponding with the American forma. We And similar cases 
amongst the terrestrlaL molinsca and insects, although this is not so positive 
as with regard to jilanls. 

These remaAable drcamstances are explicable, if we suppose that dnring 
the Tertiary epoch a terrestiia] fbrmatiou united the continents of Enrope 
aud America, and that this snrtkce was extended by some projection to the 
Atlantic islands. A glance at the map of the depths of the ocean by Haury, 
shows fliat the bottom of the AtlMitic fbrms a longitudinal YoUey, of which 
the deepest ports are between the twentieth and fbrheth degrees of north 
latitude, nearly at an equal distance f^m Enrope and AfHca; bat tbM on 
the two sides of this deep vaUey there is a vast mariiime plateaa, which 
Includes the Atlantic islands, as well as the whole space between the Euro- 
pean continent, Newfonndiand, and Acadia. Beyond this space auother long 

■ DeCandolle, GMgnphle Botanlque ralsonnM, p. MO. 
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TlUej, bal of less depth, takes Its rise, in a, direction tram soutli to northeast 
'between Hadelni and the Azores ; it loses itself dose to the cooft of Oporto. 
If we tni.7 attribute any importance to these very jrencrsl datn., we must 
admit that duing tbe mtocene period the maritime plateau above indicated 
wa« lotld gronnd. This country, this sndent Atlantii, would huTO luul the 
same plants as central mloeeoe Europe, of which the lemains are fonnd In 
the molasse <rf Switzerland tn such astonishing profusion, that I stall bo able 
to give descriptions and flgnres of abont six himdred species In my " Flora 
TerliHria." On the coast of this country the marine shells presented a great 
conformity in America and Europe; and this remarkable phenomenon Is still 
leprodoced, that Europe has more littoral than deep-sea spedes of shells and 
fishes in common with America; which proves that at one period a baud of 
firm ({round must have noited these two parts of the worid. The Atlantic 
laluids had already risen towards the south coasts of this continent at the 
dUuTlBO period. That this coitntry was at the bottom of the sea during the 
mlocene epoch, is shown by the fossil shells of Forto Santo and St. Vincent 
In Hadefra and those of the Azores ; but that it had emerged at the dilovlon 
period is proved hj the terrestrial mollusca of Conical, and the Ibssil plants 
of St. Joi^ in Madeira. 

The islands fomted at this epoch would hare received their vegetation 
ftom the Atlantis In the dllnvian period, and coasolaeutly at an epoch when 
this continent had entered npon a new phase of development, [f we eappose, 
that then, by a snbseqacnt depression ot the soil, the connection with 
America was destroyed, and subsequenllj that which esisted with Europe, 
wo shin obtain the elements tor the explanation of the existing florae^ 
these islands. We titere find the remains of the flora of the ancient AtlanUg, 
and, in conseqaence, many types of the Tertinry flora are retained there 
whilst they have disappeared hi Europe. These lemaiuB, with a cert^n 
number of other spedes, fbrm the peculiar plants of these isles, correspond' 
inK In port with the American spedes, because they have Issued tmva the 
same tentn of fotmalton. But It Is with Europe that these islands have the 
most spedce in common, probably because thdr connection with this conti- 
nent lasted longer. 

At the dilnvlau period the Ban, of central Enrope was displaced by great 
cbangDsofcUmate (extension of glaciers, etc.); and as by the depression of 
the Atlantis tbo connection with America was destroyed, the new Enropean 
vegetaUon ooold not extend on that side, but only towards the east. It Ib 
thus that the characters of the new regetation would be explained, pnrUca- 
larly that of the lower countries, whilst the Alps and the north have under- 
gone less lAange. This also is the reason of the great analogies which occur 
between the north of Europe, Asia and America. I arrive, therefore, at thli 
same condoslon with yonrsdf as regards these latter countries, namely, that 
the alpine vegetation Is certainly the most ancient In our country, and that 
■nbsequently, when the climate liecame warmer, after the glacial epoch, it rose 
from the low coontrieatn the mountains and jUp». — .^nn.Jlfaif. Ifat. Hiil. 



The above la the tltlo of a pamphlet recently published by Prof. F. S. 
Holmes, the well-known pokeonlologlBt of South Carolina, adducing evi- 
dence to show that, amonK the fossils collected In South Carolina, fcDin beds 
27* 
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of tlie Poit-nelocene (Tertiai;) Age, * anmber hiTe been foond appantittf 
belonging to <ttii»nal^ harlog BpeclUc chaiaciors In coouDOii with recent, or 
liTiDg gpitclea not oaiwlilered indti^enoiu to tbis coaatr7, sncb as the bone, 
hog, Ebeep, ox, etc. These remains, altbongh ^paiently belonging to recent 
species. Prof. Holmes believe* to be tmo fossil remains, Inasmacb ai tht^ 
were obtained not only fhim tbe banks and deltas of tivera, but also In large 
number from excBvationa fereral feet below tbe eorfkce, and at a distance 
from BQf Gti«am, creek, pond, bog or ravine; and la some case* ttom extat- 
Tations below Che bi^h sancl; land of cotton-fields. 

Prof. Leldy, of Philadelphia, who baa examined the collections made t^ 
Prof. Holmes, and othon, from tbe recent geologieal fbrmationa in Sonth 
Carolina, and also the locaUtiea tK>m whence the most IniereBtliig specimens 
were obtained, writes as follows : " The collections consist of a most remark- 
able inlennixtnre of remaias of fiabei, reptiles and mammaU, fVom tbe 
eocene, and post-pielocene formations, and consist osnollj of teeth, often w^ 
pieserred, bat frequently in small fi«gments, more or lew water-worn. Most 
of ihe fossils aie stained brown or black. By Air the gceatei portion of these 
are obtained ihim the poat-pleiocene deposit of the Ashley river, aboiit ten 
miles from Charleston. The country in tbis locality is composed of a base 
of whitish eocece mari, coataining remalogof JgwioiJoii — j^rjti, and mgi — 
above which is a stratum of post-pleiocene marl, ^lont one fbot in thlcknees, 
overlaid by abont three feet of sand and earth mould. 

" The post-pleiocene marl contains great quojilitiefi of Inegnlar, water-worn 
fragments of the eocene marl rock troia beneatti, mingled with sand, black- 
ened pebbles, water^xdled fragments of bonea, and mora peif^ remains of 
fishes, leptiles, and "i«"""»'«j betonging to the post-pldocene and eocene 

" On the shore* (tf the Ashley tirer, wheie tiie pos^plelocene and eocene 
formations are exposed, the fossils are washed from their beds, and become 
mingled with the remains of recent indigenous and domestic animals, and 
objects of human art; so that wlwn a collection is made in this locality. It Is 
. Bomctimea difficult to deieraune whether the animal remains belong to the 
formations mentioned or not. Generally, however, we have been able to as- 
certain where the ibssils belong, which we hare bad the opportunity of exam- 
ining, from the iaXt that the greater number wen obtained from the deposits 
retbrred to iu diteing into tliem some distance from the Ashley river. 

" The collectlaDS contain remans of the horse, ox, tiieep, hog, and dog. 
Which, I feel strongly persuaded, witb the exc^>ti(H> of many of those of the 
flrst-mentioaed animal, are of recent date, and have become mingled with 
the tme fOEsila of the poat.pleiocene and eocene formatlonB, where they have 
been exposed on the banks of tbe Ashley rivei and its tributaries. In regard 
to the remains of the horse, from the facts stated in the account given of 
them in the socceediog pages, I think it will be conceded that this animal in- 
habited the United States during tbe post-pleiocene period, temporarily with 
the nuwfnJDn, mtgaloiup!, and the great broad-fronted bison. 

" iSa.ay of tbe mammalian remains are of recent aidmals, or, at least, an 
tmdlstinguishable fhim the corresponding parts of the latter; andif tbey are 
not accidental occupants of tike post-pleiocene deposit, are highly intereeting, 
as indicating their contemporaneous existence with many spedea and genei> 
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" It ftppean b> be qolte iretl anthenticsted that the hciBe, which ia now bo 
cxtciMlTel7 dtatribnted, both in > wild and domestic condition, thrDOghoat 
Nonh and Bontfa America, did not iniiablt theM contiiuDta at the time of 
tltelr dlacovery by Earopeang, With thli fbct in view, in coojonctlon with 
the circnmstimce tliat animal lemaina of Ian period* may baccnne accidental 
occapanta of eaiiler geological fitrDkationa, we elioDld reqnln Rrong evidence 
to l>e advanced betbre it ia admitted that tlie hone belonged to an ancient 
fimna of the wettem worid. At the preient time tlie evidence appeara to be 
■offldentl; ample to Jnatlfy tiie latter condiuiMi, and it la fttnher anatained 
by the diacovery, In the aame part of the wtuid, of the nooaina of two ape- 
dea of the cloaely allied genne H^ftirioit, 

" Bemalna of lie horae, diacoTerad In Brazil, Bnenoa Aym, and Chill, have 
been Indicated by Or. Loiid, Fiof. Owen, H. Weddeil, and H. GerraiB. These 
remains exbilrit tu) well-marked chonctera diatlngniahlng them fvnn coire- 
■ponding p<Htlona of the skeleton of the recent horse; and ftom acompartaon 
of (he flgmee aad deMtlptlotM which have been given of moat of them, to- 
gether wtdi lome remarks of the latter author, it is doobtlU whether tbejr 
belong to mot« than n slng^ apedea, the Egnmt naogaui of Dr. Lund. 

" Prof. Bwckland and Sir John BlchudBoa have described remains of the, 
borse, dlscoToed In assodatloB with those of the elepliant, moose, reindeer, ' 
and mnak-ox, in the lce-«lifb of E«ebBcb(to Bay, Arctic Amnlca. 

" In the United States, remains of the htHw, chiefly ccmslatlug of teeth, 
lure been noticed by Dn. Iflldiell,* Harlan.t and DeKay;t bnttlieM gen- 
flemen have ndther given deacriptknia nor flgniee by which to idenU^ tlie 
spedmeas. Some of the latter are stated to have been fonnd in the Ticinhy 
ik Neveraink Hilla, New Jeney ; others In tbe escavatkn for the Chesape*ke 
and Ohio Canal, near Oeorgetown, Dtatrfct of Colnmtila; and Rome in the 
lacw tertiary deposll on theNense Biver, Indtevicdnl^of Hewbem, North 
Carolina. Dr. DeKay, in apeaking of anch remains, saya, ' they resemble 
tfaoee ot the commom borae, but from their slie qiporeotly bekmfted to a 
targer animal,' and be reba them to a specie* with tlie name of Egmu 

" Dr. B. W. Gibbee i has given information of tte dtocovery of teeth of 
the h<Hse In the ptefoeene deposit of Darlington, South Gorcdlna; In Klcb- 
Imd District, of the same State; In Skldaway laland, GeoiKio, and on the 
banks of the PotiHnac river. He ftirther observes that he obtained the tooth 
of a horse, fhmi eocene mad, in the Ashley dver. South Carolina ; but the 
teeearchee of Prof. Holmes I Indabit^ly Indicate the spedmen to have been 



"Specimens of isolated teeth, and a few bones (rf the botM.flnm the poet- 
^etooeae and recent depodti <k this cotintry, have ftnqnently been anbmlt- 
t«d to my inapectlon. Many of tbeee 1 bare nnhealtattngly i>onoaDeed to 
tie leHci ot the domeaile hone, Oaagli I fcd perawutod UuU many i«malBi 
of an extinct apedea are nndiaflngotobable ftom the mcent one. 

"Whether more than <M>e extinct apedes is indicated amoiis the nnmerona 
•pedmens ot teeth 1 have had the opportonlly of eiaminlng, I have been 

* Catalogue of Orgsnlo Kemalna. 189t, T, S. 
t Hed. a Ptiys. Baaeorehs^ 1B8S, XJ. 
I ZoWogy, New YoA, pi. 1 
t Free. Aiaer. Assoo. 1860, SS. 
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oimbls sotlifoctorfly to detemtne. The ipedmeas preient so macfa diffto- 

enra in condition of preservallon, or change in strnctnre; bo much TuUtion 
in bIt^, from tint Of tha more ordinajT' hone to tlie largest £n|;llgti dray 
hone; and gach vtuiablcneRB in connltntloD, from that of tbo recent hora« 
to the 
that it 

" Under tbe ctrcnmitancea, I would charactertie tbe extinct bone of the 
United StatM m haTing bad Bl>ont tbe same elze as the recent one, ranging 
ftom tbe more (Hdlnair Tarietles to the EngllHh dray trarse, Kith molar teeth, 
fVcqneatly comparatively simple in constniction, bnt with a strong disposi- 
tion to become complex. 

"Among the number of teeth of the horse in Prof. Holmea'a collection, 
latieDcd HB iximing from the pos^plelocene deposit of Ashley river, there are 
■creral, which, from their size, constniction, and condition of preservation, 
I fM convinced are of recent date ; and the«e, no doaM, hecame mingled 
. with the tme fi>Mlll of that formation where It is exposed on the Aehiey 
river, in which position I personally found nudonbted remains of the recent 
horse, and other domeatlc animals, and objects of human art, mingled with 
temalna of Hahes, reptiles, and mammals, washed by the liver fh>m tbe 
banks, composed of eocene and post-plelocene deposits. 

" Teeth of an extinct species of horse, however, nndoabtedly belong, as 
tme Ibsslla, to the post-plelocene fbrmations In the vicinity of Charleston. 
These are osnally hard In testnre, stained brown or black flom the infiltra- 
tion of oxide of iron, sometimes well preserved, bnt more fluently In a 
(fragmentary condition and water-worn. Generally, they are not larger than 
the teeth of the more ordinary varieties of the domestic horse, and somo- 
tlmea are qnlte aa (dmplB in the plication Of (heir enamel ; but nsually are 
mora complex, and sometimes exceedingly so. 

"Among tbe specimens nrilected l>y Prof. H., is a fliat snperlor molar 
tooth, neither larger nor mora complex in stmctnie than the corresponding 
toolh of the recent horae. This specimen, which is dense and Jet-black in 
color, was obtained fh>m a straRim of fbrmginons sand, two inches thick, 
exposed on the side of a bluff, on Goose Creek, about twelve miles from 
Charieeton. 

" Having expressed a desire 'to see the locality from which the tooth Jiut 
mentioned was obtained. Prof. Holmes afforded me the opportnnity of doing 
BO. The Uuff \a abont thirty i^ot high; its liase Is (bnned of a plelocene 
limestone, abont dlleen feet thick, and composed of tbe debris of marine 
shells ; above this Is the stratnm of ibrmginons sand, of post-pleiocene age, 
containing nnmerons pebbles and rolled ftagments of bone, all blackened like 
tbe tootb obtained from the same position. Overlying the latter stratum 
than is a layer of stiff blue clay, about two fbec In thickness, and above this 
there are abont twelve feet of sand and earth-mould. 

" A remaikably well-preserved specimen of an npper molar tooth, jet-black 
In color, and an incisor, yellow and qnlte fViaUe in textore, both belonging 
to the extinct horse, from North Carolina, have been submitted to my in- 
spection by Professor Emmons. Among tbe moM Intenwtlng of the ftuiib 
discovered by Prof. Holmes, in the poBl-pleiocene beda of the Ashley river, 
are two molar teeth of a species of the eqalne genos BippolhiTium, These 
are the first remains of the latter discovered In America, and they Indicate 
the smaUest known specie*. Botb spedmeni are fhim the npperjaw; and 
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ther ara well diUMterixod, aot onlj by the ietAatlon of tlia Intcnut median 
enunel colonui, but alio bj the comples pllc&tfon of the JuteT4oc or central 
enamel columns. Tlie largier specimen ia Arm Id leztore; hu the enamd 
atalned Jet-black, and the dentine and cement gnj. Teeth of the bearer. 
Jet-black to coliv, have likewise been obtained btna the poat-pleiocene depoalt 
of Ashley rlTN'. 

" The collecliont coBtaia aamamu apedmcM of Uacfeened molar teeth, 
together whh a Ibw indBon and fngments ot Jawi, from the Aahley post- 
plelocone deposit, which nelthw dlffic tn fonn nor ^ee £rom. tlie correapond- 
Ing parts of the lecetttmnsk-mt. 

"Kemainsof Ltfiat t^eatiait~tonaai)a gmjrabUt— tkSTebecD Anmd, 
In associatloD wltb those of other rodents and of the sxtlDct peocsty, near 
Galena, Dlinol^. A fbw ipednons of molar (eeCh, Idack fn color, apparently 
belonging (o this speciBs, were obtained from the poatpMocane bed* of the 
Ashley rlTU-. 

" Several nnaU fragments of teeth ot the Megailuritm, ta Plot. Eidmes's 
eollectloll, were obtained from the post-plelocene bed of the Ashley Tli«r. 
Previomly to the dlseoTety of these spedmens, remains of the Hk^heriMm 
had been foond in no other locally of North America titan tn liie State of 

As tegaids spedmetis of haman ait tbond in connection with tbeie ftMsUs, 
Prof. Holmes nmaiks, that (his it the cue at onlyimB locally, — Aahley 
Fen7, — which Is a4]<keent to a ihrm-yard. At other localitlea, where similar 
fossils are fbond, no relies of art have erer b««n notieed. 

The fossils frtnn Ashley Feiry present, as a gronp, the same appearance as 
those procured Inland at some dlitancs from the river, by digging from three 
to five fiiet below tbe surface. Many spedmens from the Any were con- 
sidered as recent by Prof. Ifidy; they appear qnlle fteah and andianged In 
color, and their iGzlare not in the slightest degree altered. To one fimUlar 
with the foBnUs of Oie Sonth CBroUna post-plelocene, this exdies no snrpiise, 
as II Is of common occnnence, mora eBpedally among the sbaUs; for eiuun- 
ple, the olire shell — OliBaUttmta—ia found ta fresh and highly polished 
as tlie recent ones from the sea-beacbes along the coast ; and Cbrditin maff- 
mnl retains often the delicate yellow and brown maAlngs common to the 

Tbe cdor or (oztnre of a (bssil, thercAire, dose not always absolaldy 
determine its relatiTo agei as Professor I«ldy bas himself remarked In a 
(botnole to Us letter alluded to abore, tIz. : 

" Foeslllzatlon, petriacation, or l^idmcadon. Is no positive indicatlati of 
tbe reladTe age of organic remains. 

"The Cabinet of the Academy of Natnral acienoee, of Philadelphia, con- 
tains bones of tbe mcgalonyx, otid of the extinct pecisuy, that are entirely 
nnchanged ; not a particle of gelatin has been lost, nor a particle of mineral 
matter added, and. Indeed, some of Uie bones of the fbnner even have por- 
tions of Bcticnlar cartilage and tendinous attachments, well preserved." 

From the ftnegolng It wonld ^ipear that of the anicleDt fauna of Amnlca, 
irtilch iDcloded representatives of many of oar pnaent domestic animals, 
lome spedec have undoubtedly become extinct ; but I confoss I am not yet 
prepared to admit, ttoja any evidence yet adduced, or ftt>m my own exami- 
nations, that all cnT the llvliig species on distinct from those found fossil In 
the pott-|deioeene. The teeth and bones of the rahUt, raccoon, opossum, 
de«, <lk, bog, dog, ibeep, ox, and hone, an ottax fliand In these beds; and 
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tlwa^ MMdMed wtth thoM known to be extinct, each na mastodon, megs^ 
tbeilam, Upparlon, etc., Deed not necesssdlj be refbrred to extinct races 
abo; lines their remKins onnot be dlatlngnlshed fKini the bones and teeth . 
ta the liTtng ipecies. 

or (he molloicK ftom the same bedi, about uinety-flTe per cent, ue, to mj 
mind, Identically the tame with specks now living on the coaet of Soalh 
CaniUna. Two spedea of these shells, Uungh exihict, or not in existence 
bera, aie now llTlng in niimben on the coast of Floiiila and the norihetn 
■horw «f the Gnlf of Mexico; and two have no living leptesetitatlvea that 
we can discover. 

The qoestlon, Iherefbre, natoially snggeati itself —Ai« the living horses, 
do|{i, hi^, raccoons, oposmms, deer, elk, tapirs, beavers, etc., and the one 
handled and flit; living shells of the coast, the deeeendanra of the anlmab 
wboM t«iiialiis we And fossil in the alMive-iuuaed tieds? 

It has been just remained that abont nlnelj-flve per cent., or nearly all of 
ilie iHie hnndred and flfty »bella of molliiscons animsls (torn these b^, are 
■pedfleally identical with the recentor living species of the coast, — two are 
foond only at the sonth of this, and two are exflnct. Of the vertebrates 
from the same bed, the t^lr, peccary, raccoon, opossnm, deer, mnsk-rat, 
rabble, beaver, and elk, have still their living rcpresentatiTcs, genecically, If 
not spedflcally; and even of tbe identity of species there seems to be no 
donbt, as no anatomical differences can be discerned. Two of these species, 
like tbe mollDscaJiist alladed to, no longer live In Sooth Carolina; the tapir 
and peccary are only ftnind In Sonth America and Mexico ; the mnsk^at, 
elk, Bod tteavcT, thongh extinct on the Atlantic coast, are tiill living in the 
interior of the conntiy. And thongh it bos t>een acknowledged that the 
mastodon, m^atherinm, elephant, f^yptodon, and two specicn of Eqoine 
genera, etc., are entirely extinct, yet ths discoveries made of the remains 
even of some of these, would indicate that they still existed at a period so 
recent, that, in tbe language of Prof. Leidy, " It Is probable the red man 



The peccary, or Mexican bog, an animal common In Mexico, Is not Indl- 
genODS to the Atlantic United States ; bat his bones have been fbnnd asso- 
ciated with human nmalns in cavea nsed as cemeteriee by the Aborigines. 
"A tomb in the city of Mexico," according to CUvlgero (7), "was fonnd to 
cODtalo tlie bones of an entire mammoth, tbe sepalcbre appearing to have 
been formed expressly tor their reception." And " Mr. Lalrobe relatea that, 
(luring the prosecation of some excavations near tbe dty of Tezcnco, one 
of tbe ancient roads or causeways was discovered, and on one side, only 
three feet below the surface, in what may have been the ditch of the road, 
there lay the entire skeleton of a mastodon. It bore every appearance of 
having been coeval with the period when the road was used." 

Again I extract from Prof. Leidy's letter: 

" The early existence of tbe genera to which our domestic animals helonf', 
has been adduced as preenmptive evidence of the advent of man at a moro 
remote period than is usually assigned. It most bo romeiubered, however, 
even at the present time, that of some of these genera only a few species ai^ 
domesticated; thus of the exiMing six species of Eguvs (borw) only two 
have ever been freely brought under the dominion of man. 

" The hoTBO did not exist In America at the time of Its discovery by Enro- 
pcans; but its remains, cooslsting chiefly of molar teeth, have now been 
SO frequently ftinnd In assodation with those of extinct animals, tliat it It 
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genemllr admitted once to hftTe been «n aboriginal Inhabitant. When I 
flret ann- examples of tbese remoinB I was not disposed to view them aa 
lelicB of an extinct spcdcs; for althongli tome presented diaracteristlc dif- 
t^rences l^om those of preriouslf known species, Mhen were ondlstlngiiish- 
able from the conespondiiig patts of the domestic hone, and aidong them 
were Inlenaedlate vorietlea of fonn and size. The eiibB«qaeDt discovety of 
the remiunii of two spedea of (be closely allied extinct genns HIpparion, In 
widllion to the discovery of remains of two extinct £qnine genera of aa 
unrlJiT geok^ical period, leaves no room to doabt the former existence of the 
horse on the American continent, contemporaneoosly with the mastodon 
and loegalonyx, and man probably waa bis companion." 

The result of the whole seems to be, that of the animals found fossil In 
tbe poet-pleiocene beds, all the molliuca of the present day are nndoabtedly 
a perpetnation of the Bani« species ; chat oi the higher order of vertebrata, 
the tapir, peccaiy, raccoon, oposenm, deer, eUc, and musk-iai, are equally 
entitled to be cooBidered the descendants of this ancient race. And if the 
claims of the moUnsca to this distinction net i^mn a secnre basie, because 
tliey are peculiar to this country, and not obuoxions to suspicion of Ibieign 
Immigration, it most be recol^cted that this la equally true of the abore- 

Thoae which have hitherto been regarded m of recent and European ori- 
gin, are the hoi«e, sheep, hog, and ox; «i>d it most be r««erTed perhaps for 
fnlore consideration to det^mine how ikr the n^adve proof of the non- 
existence of these animals In the coontiy at the time of Its discovery may 
be r^arde<l in each Indlvidoal case snfflcientlf strong to settle the question 
of his extinction and le'iotiodaction, when so many of his associates and 
contemporaries have succeeded in maintaining an unbroken line of descent 
down to the present day. 

Prof. Agas«iz'i opintoD In relation to these relics Is expressed as follows : 
There is hardly anything of Interest In the bones themselves, since they all 
belong to well-knowa types ; yet their slmoltaneons occorrence In the same 
beds, Bhowlng (hat they lived together at a time when the white man had 
not jet planted himself upon this continent, nnder their assodatioa undis- 

How does It happen that horses, sheep, bulls, and h<^, not distingnfeh- 
able from our domestic species, existed upon this continent, together with 
the deer, the musk-rat, tbe bearer, the hare, tbe opossom, the tapir, which 
In OUT days are pccoliar lo this continent, and not fouDd in the coimtrlce 
where onr domesticated animals originated 7 The whole matter might seem 
to admit of any eaey solntion by SQpposlng tliat the native American horse, 
sheep, bull, and hog, were diffurent species fVom those of the Old Worid, even 
tliough the parts preserved show no specific difierences ; but this would be 
a mere theoretical solution of a difficulty which seems to me to have far 
deeper meaning, and lo bear directly upon the question of the first origin of 
organized beings. 

The circumstances under which these remains are found, admit of no 
doubt but the animals from which they are derived existed in fiorth Amei^ 
lea long before this continent was settled by the white race of men, togeiher 
with animals which to this day are common in the same localities, such as 
the deer, the mnak-rat, the opossum and others only row found in South 
America, such as the tapir. This shows, beyond thc'posslblllly of a contro- 
versy, that animals which cannot be distinguished irom one another, mar 
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(Hi^nmtc Indapendrotlr In dUtenrt fkona; mud I Uke H fbat tbe flKti 7011 
Iwra bniD^t tofctber, an ■ latiifkctioij pioof that honca, itaeep, tnilli, and 
bogi, not dUttngMtehaMe at pnaent from tbe domeMieated apedM, w«n 
called into exlaMnM npon the continent of NoTth Americ* prior to tbe com- 
ing of tbe while iac« to them parti, and that Omr had alreadr dliappeai«d 
imre when ilie new cotnen Mt foot apen thl« conttnent. Bat the pitMDce of 
tapir teeth among the nat, ibow also that a gtuaa pecntlar to 9onth America 
and the Bonda laUods eilned alio in North Amedcs In those dmjt, and that 
It* lepraaeniatlTe of that period li not dimngnbhable fhxn tbe Sonth Amer- 
ican ipedea. 

It would be dedrable. In thii ataRe of the iaqnlir, to compai^ joni' tMfit 
teeth with those of tbe ipedee fton Cenml America, whlcb ia conildered 
distinct thuD the BnaOlan spades. This drcnmslance leads natnraDr to 
the question of the spedSc IdeaUly of alt thcee sninials with those now 
llring in the same locality, and with the domeatlcated species. And here I 
conAas tlie difficulty to be almost insuperable, or m least hardly approach- 
■Ue in the jHeseat state of onr science, when the tIcwi of naturalists ai« so 
divided as to what are species among the genera boe, eris, csjon. For my- 
self, I enteitslD doubt nspecilikg the unity of orif^n of the domeatlcated 
hones. But whatever be the final result of this inquiry, this much is already 
established 1^ tbe foaslla yon bavo delected, thai bones, bo)^, bulla, and 
sheep, wne among tbe native animals of North America, as earij as the 
cotamon American deer, the apoitnat, the beaver, the luiuk-rat. etc 

Fonil Bemaim of Ike Hone in Nem Terk. — M a recent meeting of the 
Boston Society of Nature History, Dr. A. A. Gould announced, 00 the 
autbort^of Dr. Skllton, of Tioy, N.Y., the discovery of a number of teetil 
of thefosiU horse, In Brunswick, Kenssaiaer Gonnty, K.T., during the trench- 
log of a spot of marshy groood. The wliole nomber of teeth obtalaed wu 



TNTESSffmiQ EXFLOBATIOK OF A BONE CATGRN. 

At tbe U«l meeting of tbe British Association, Leeds, IKB, Mr. W. hn> 
gelly read a paper in the geological section, deacrlbiog a recently discovered 
bone cavern at Brizham, near Turqnay, wblcfa yielded, on exptoratlon, np- 
warda tut 2,000 bones of the rhinoceros, bos, horse, reindeer, cave bear, and 
hyena, with which wen mingled well-msrfced specimens of tbe rfimaliia of 
savage men. In the thafo of flint-hnlvee and Bni>w-lieade. There la so 
great a disposition telt, however, in England, as well as In this conntry, 
to dislike, iqKia Ibeokigical groonds, tbe obvloiia corueqoences of enrh 
dlsooverlee, to carry bade the life of man npon the earth beyond tbe re- 
motest era of any known biitory or any calcnlated chronolotiy, that tbe 
paper, when read, ezdted not only fis doe Interest, bnt earnest dlKsBslon. 
Aa It Is acknowledged to be now no longer possible to separate the remain* 
of man from those of extinct animals, and some new line of defence most be 
adopted by holdan of tbe old ideas, the effbn was made to bring the era of 
tbe animals down into the commonly accepted era t^ mankind. 

Prof. Owen said be wa* giad that means bad been taken for tbe caroftil 
esplomllon of this cave, but It would be premature to ralae any hypotbesta 
until ibe whole of the tiicu were befbre him. He had not seen any of (he 
bonea, and, Indeed, was entirely Indebted fbr wiiat he knew on tbe subject 
to tbe pftper wbieb Hr. Peng^y bad read, and be sboold refValn, therribre. 
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tana BKpreesing any opinton; bnt hs wiihed to etaitlon tbem agalast com- 
ing (o couclDsioiis a to tiie uitlqiiiV of these renuini whidi were not reallf 
WMnuit«d. He proceeded to show, trunk the remsliu oC tigen, elephanta, 
and other «"<TnaT« (bond In Ali Mootry, In Siberia, and otlier parts of the 
worid, wbeic tbe climate wu moch coldo' than vaa enpposed to be cornpat- 
IMe yritb tbeir existence, tiiat there was undoubted evidence that these anl- 
naU conM adapt themwlTee to cold and temperate climates aa well u to 
torrid ones, and lemaiked, that the conditions of anlmat lift were not those 
of climate, bat of food aod quiet. Wherarer there was tbe prey nndistarbed 
by man, ttiere also would be the dMtroyer. They had erldence from the 
writings of Jnllns Ceesar of the existence in England, 3,000 years ago, of 
three distinct species of animals, indndlng two gigantic spedes of ox, and 
otw of tbe reindeer, and he was himself sadsfled that the^ had ODce had a 
native British lion, all of which, howerOT, were now extinct In this cotmlry; 
BDd he saw nothing: In the remains which bod been discovered at Biixliam 
to lead him to soppose that the "iiniBi* lived before the historic pniod, or 
which was inconsistent with tbe concnrrent existence of a mde race of bar- 
' barlam. At tbe same time he was open to convlcUon, and sboold be vec; 
glad to see a good fossfl hnman being, which shonld prove that man had 
been much longer npon the earth than historical evidence had led them to 

l4oftos<n Owen, with reibrence to ais part of the salject, said that some 
time ago he was sent fbr to tbe North, to examine a roesillsed tree, which 
had been tbnnd in dl^ng the Jarrow dock, which bore nndonbted evidence 
of having been cnt by human hands. It was BOpposed to be a most Impor- 
tant discovery, as showing the antiquity of the human race, and at Urat 
evnything appeared satisfbctorr. On proeecntiug his inquiries, however, be 
learned that one of the navvies, not then on the works, wag said lo have dis- 
covtied a similar tree in another part of the dock, which he cut to lay down 
a sleeper. The man was sent fbr, and on his arrival be dedaied that the 
tree pointed out was the one he had cnt. It was endeavored to be expl^n«d 
ttiat that was impossible, as tbe place had not been excavated before; but, 
looking with snpreme contempt upon the assembly of geologists and eogl- 
neeiB, the man persisted in the Identiflcatfon of his own woii, and exclaimed, 
" the top of the tcee must be somewhere," upon which he (Professor Onen) 
offered half-a-crown to the first navvy who would produce il. Away ran 
halt a dozen of them, and in a few minutes they renuned with the top. 
This explained the mystery. The man had cut off tlte top with his 
spade, the stump afterwatds got covered up with silt, and on bdng again 
uncovered it wsg supposed to be a great discovery. Never had he so narrow 
an excape from Introdnctng a "newdiacovery" Into science, and never had 
he a mora fortunate escspe. 

Mr. Teale brought to the notice of the same section fine specimens of ele- 
phant and hippopotamus bones from the clays of Aire Talley. Qiadal clays 
he considers them, resting on the upturned edges of tbe coal measures. Tbe 
lowest is blue clay deposited by glacial waters in an era of subiRsrpenix,' on 
It a ydlow clay also deposited by ko, bat in an era of emergenee. On this 
again a " warp," with angqlar and also rolled stones, the debris of tbe bine 
and yellow clays and gravel ttom distant bills, mftieguent to the glaeial period 
in England, and containing the animal remains. 
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KnDENCES or THX AITTTQCITT Or THK HUHAH RACE. 

In k meinolT pablifh«d la the proceedings of the Boyal Soctetr, England, 
for 1S37, Ut. Homer glre* t, deMJled account of a aeries of reMaichM t»- 
cenUj nivlertaken near Cairo, in £gf pt, witli a view of throwing ii^t upon 
tlie geological blitor; of Um ailnvla] deposits of the Nile. The researches 
vers madu t>y sinking slians in rowa from the foot of the Lyblan rocks 
acroas to Che baaka of the Nile, around the lonely obelisk of HellopollE, aod 
■loaKelde of the equally soUtaij slatoe of Bameaea U.; and they have re- 
Tcoled the rollowing facta: 

That the aUnvlnm conslats of desert Mnd and river mnd, alternately, all 
the way down, the bottom layer of mud being exactly like the top ; that 
no extinct organic forms ai« pi«Mnt in It, bat only microscopic iDfosorial 
sbelia, and iMeat land-abells and bonea of domestic animals ; that no roclc 
Iras touched by any of the ahaRa, the deepeet of which was alxty Ibet; and 
that fragments of barat brick and poEtnry were Inteiepened Ihivnghoat the 
whole deposit. Mr. Homer itatea that he baa In hia poaseasion a fhigment 
of pottery, aji iocb aqnare and a quarter of an Inch In thickness, tbe two snr- 
Akss iMlng of a brick-red color, which had been obtained ftx>m the lowest 
part of a boring, near the atatoe of Barneses II., and Ihlrty-nine feet below 
the snrfkce of the ground. Now the statue of Hameees II. has been deter- 
mliMd by Lepslos lo date between 1394 and 1328 B. C. Yet its fonndatiou 
rests on a bed of aand but twelve f^et beneath the soriiice, wbile the borer 
brought up a fngment of pottery ftom a mud layer twenty-soven feet fur- 
ther down. The French engineera of the last century decided (be rate of 
Tcrtical Increaae ot the delta to be Ave Inches In a century. The resesrdica 
at Ue1lop<^ give 3'18 Inches to a century. But the statue of H&mnBes Hxes 
U within a amall ftaction of 31 Inches to a century. Allowing this lost esti- 
mate lo be correct, the fragment found at tbe depth of tbirty-nlne feet Is A 
record of the exialence Of men 13,375 years before A. D. 1858— U,S]7 years 
before the Christian era — and 7,II2S years troia the beginning aaalgned 
by Lepslns to the reign of Uenes, the founder of Memphis — of man, more- 
over. In a state of dvlllzotiou, so far, at leaat, aa lo be able to fashion cl^ 
Into vessels, and to know how to baideit it by Che action of atning heat. 

roeaiiA or hxbbaska. 

Ueeais. Meek and Bayden have recently published, in the proceedings of 
the Fhlladelpliia Academy of Natun^ Sciences, a complete catalogue of all 
the remains of iovertcbrata hitherto described and Identified IVom the Inter- 
esting Cretaceous and TertUrr formations, generally known as the Bad 
Lands of Nebraska. 

In glancing over this catalopie (we quote fVom the authors), the palseon- 
tologlat wilt not fall lo be struck with the great pAiponderanceof i-oneiU- 
iranckiata, Gatleriqioda, and C^idtjioda over all the other Invertebrate fonns 
of llfb. Among all the coUecUons we have yet seen from this region, the 
Biymia are represented by but one rare species of Rttictilipora, and the Bra- 
cAiopoila by only one species of OiprtHtBa and One of Liaguta, both so rare 
that but a single epedmeo of each haa been found; while of the whole great 
class of Echiaod<rmata, which cidslcd in such vo^t numbers, and presented 
each an Infinitevaiietyof beautiful forms, during these epochs In some porta 
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of themnM, webavejet only Men, fttHu tbii r^ilon, aslnglo fragment, too 
impetfect to give any clae to lla geneiic rdations. The paucity of some, 
and entire aluence of oUters, of the mote common genera of MoUukb, tach 
at Ottrea, Griftaa, ^ogifra, etc.. In these cOllectioDB U worthy of notice. 
Fntore InveatlgatioDj, It is tme, maj add nuMie Bpedea to our present meagre 
list ot these raie fbrms, yet It is probable ire hare here something like an 
expreniOD of the niunerlFBl pr^porUooB la which many of the lower typ«a of 
llfb existed In these ancient seas. 

Of the one handced and ninety-one speciea ennmenUed In this catalogns, 
forty-foot belong lo the Tertiary system, and one hondred and forty-seven to 
the Cretaceons. None of the tbnner are known to occnr In the States, oi on 
the othco' side of the Atlantic, lAQe, of the CietaceoDS species, nine appear 
to be common to the Nebraska ftNmallons and those of ttie Btates, and four 
are identical with forms occurring; in the Old World. Of these nine species 
having so K^eat ^ geographical range, six, or nearly ono-thlrd of all that 
class of MoOiuca contaiaed la the list, belong to the C^hakpoda, while nearly 
all the remaining one hundred and seventy-six species, which appear to be 
restricted lo the north-west, beloi>g to the Lamt^braackiata and GtaUrtpt^. 
This, however, is not so surprising when we bear in mind the fact that the 
habits and orgaoizatioD of these ancient MaSiuca must have been such, tmn^ 
what we know of their existing; aaalogoee In our pi«8ent seas, that the for- 
mer depended on accident, or feeble locomotive organs, for their gradual 
distribntion over the world fiom their various centres of creation, while the 
(kiAaii^>oda, owing to their snpcrlor locomotive powers, were capable of 
wandering ftoely far oat over the most profooad parts of the ocean. 

It would, perhaps, be premature to attempt, at tlie present time, the task 
of tracing ont In much detail the parallcilem of the varions members of the 
Crecaceoas system in Nebrasica, with those of Kew Jersey and other well- 
known dlatiicts in the Slates, or with those of the south-western teniiories ; 
yet the occurrence of several of the more common and characteristic fossils 
of the npper two Nebraska formations, snch as Antmimta placenta, ScaphUti 
Oiaradi, Bacculilet omtat, Nautilut Dekayi, etc., in the first and second Green 
Sand beds and Intervealnj; ferrnglnons stratum of New Jersey, as well as 
In the " Rotten Limestone " of Alabama, clearly indieates the synchronism 
of these deposits, notwithstanding their widely separated geographical po^ 

That these beds, or fonnations of the same age, are widely distributed 
over a vast aiea of conntry, extending; fVom near the great bend of the His- 
■ourt, in lat. 44° 19", long. 99° W, westward to, and perhaps beyond, the 
eastern slope of the Rocky Mountains, and &r sooth into Texas and Now 
Mexico, is highly protiable, troin the occnnence of th^ characteristic fos- 
sils at many widely separated localities in this region. 



Messrs. Meek and Hayden, la a paper published la the Proceedings of the 
Academy of Natural 8cleDces,Pliiladclphia,March,lS^aanounce the exist- 
ence of the Potsdam Sandstone on theeaslem slope of the Rocky Mountains, 
— a discovery made daring Lieut. Warren's expedition to the Black Hills, in 
the summer of 1337. These bUia seem to have fDnUshed the key to its ezi8t> 
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MM In Iha Far Wert, when It b ftmod W contain qr^te nnnteroiu ««II-pm- 
MTTSd foMtU, M UogaiM (L. Millqiui), "Mlobftei, etc., glmllar or tdcotfaal 
Wltb thoie etutnctericiBg the lame ftmutioii In HlDoefatB and New York. 

Iftw FimO* fivoi tlu PaOiam SmidMoM. — Xt a recent meeting of tba 
Bo*t(m Sodev of Nitnnl Binarj, Ux. DanMs, State OeologlBt of Wtocon- 
aln, preHnlod •ome Blnnle TrfflobltM, and other fbMUi, ftom the base »r tb« 
Fotadam flandHonaorWlMoBiln. Tba locaUUei wan rariooB ; the Taller 
of the Black BlTer, in the nortii-weKern part of the State, the month of 
naA Btrer, aad a (pot ttOy uUm jip the aame Hv«r. He >tated that tber 
wen bitenitlBK, tMlag Ike oidMt foMll (bnu jet (bund In thl« conntiT, the 
MDdMone raaUng dtraetlT' npoa the nptnraed edgei of th« Azote roAt. 
tJpan a amall iiland in Black Blrer be had Ibuod perfbct impreuloDg of 
gt)t doDtda rowi of paisUd tnMka, pttda^ly like 



FBBHlAn BOCKS TS KANSAS. 

Aecmdlng to the nMearchet of Piof. Swallow, of MlHonri, the Permian 
roclciof Kanua are S30 feet thld — 263 of the whole being Bepanted as the 
tfptr Pennlan, and the rest the louer Permian. The rocks are limestones, 
with some shdea or cla^ lafon, some of the llmeitonea also containing hom- 
Mone, Above the Permian, In Kansas, there are 120 fbetof eandstone, with 
some calcareous and arglUaceons lajers, and oecastoiial bed* of grpsnm. 
These rocks are referred, with a qnery, to the Trlaaslc, bnt may be Jnrasslc 
or Crotaceooa. A IrHeMt tmogemmt leaf la mentioned as the only observed 
fbssH plant, and tbii would bror ttxe last conclnsion. Above these beds, 
there are in the section two ftet of Oetaceoiu rocks, and 169 of " Qnarter- 

Tbe Permian is a direct contlnnatlon, appareofl]', of the Coal Heaenres, 
wlthont tmconfbnnabfU^. The CarbonUbroas rocki have a thickness In 
Kansas of lOTO f6et, and are supposed to be higher in the srales than Ao 
Upper Coal Series of Hlssonri. Between the Permian and the overlTing 
■trata there appear! to be an entire uioonfbrm ability. 

Of the seventy-five species of fbgalli found hi the Permian rocks, and pub- 
lished bj Prof. Swtiloir, only sixteen occur also In the Carbonliferoiu ; fet, 
while the minority of the species are pecoliar to the Permian, the majority of 
the ttuUvldnali are Carbonifbrons. 

THB TEBIIABT CLIXATE. 

Professor Uoger, of Tlenna, has ibnud genuine reef-forming Corallidie in 
the Tertiary atrata of the Panuonian basin (sonth.««st ttoia Vienna) in lati- 
tude 47°, while at present the northern limit of such corals in the Bed Sea 
M»d Penian Oolf Is at 29°, thus furnishing a new proof of t)ie higher tem- 
perature which prevatled in Europe at the Tartiaiy period. — Sdm. Ifea 

OK THE POSSn. BSHAIRS OF THE 0ENU8 ELEPHA8. 
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ProtMMddell from tbe drift and upper tertiary deposits. Tbs antlior n- 
viewed, in a bHeT but FomprebeoBlve mBnner, the labors of Cavier, De 
Bluinville, Blnmenbach, Ksnp, Ifeati, Owen, tad olherB, pointiiig out the 
vei7 wide nu])^ which liad In the Drat Inltance b««ii aMigned by Cavier to 
the Elepbas primigeniuB, or great Siberian mammoth. Ths author ti^ieTed 
that many teeth belongiing to other spedes, and ereo to other Rnbgenerie 
fbrms, had been confoonded with tbose of Elephas pdmigenins, and 
owing (o sach emnveow and imprt^r determination, aeaily one half of the 
whole worid had tieen Tlelded as the habitat of this pecollar elephant; 
wbereaa he boped to show ^at these (eetb belonned to distinct species, and. 
In some casea, even to distinct snb-genera of the I^obosddea. Host of tlie 
■nbsbqaeal writers had fbUowed Cavier in his erroneons detarmirtaUons on 
this salyecl. Tlie anthor referred to a valnable ijnopsls which he had pie- 
pared, and whlcb was snapended In tbe room, sliowlnK that tbe Pro- 
bosddeaiia, or mamioala with prehensile tmnks, were dlvisltte into three 
great genera, namal}', tlie dlDotherinm, Oie mastodon, and the elephant. 

The genus XHnotherium contained two species. The mastodon was divisi- 
ble Into three snb-genera, namely, the trilophodon, cODtsialng seven spo- 
dea ; tlie telralophodon, containing six species ; and the penlelophodon, of 
one species. The genos Elephas he has divided also Into three snb-geneis, 
namely, die stegodon, containing four species; the lozodon, four species; 
and the enelephas, or elephants proper, containing sis species. 

All the preceding genera and sab-genera are now extinct, except two 
'ipeclea of enelephas, namely, the Asiatic or Indian elephant, and the 
AMcan elephant. 

The DinoUieilnm Is an extinct genni of the ProboeddM, estabUsbed by 
Protbssor Kanp from remains which were abnndantl)' met with at Eppel- 
shelm, in Hesse DarmsLadt, la beds whlcb tbe oonUnenlal geologists con- 
sider equivalent of tbe mioscene of L^ell. The reatoratlon, by Proftesor 
Kanp, of the Dinothertom glgantenm, repreeeota an enormoos amphibians 
animal, wilb a bead nearly fonr teec in length, extreme length of body 
about eighteen (bet, head hunishcd with a long obllqae prottoscls, and with 
two remarkable Incurved tusks like those of the walms, and the general 
form resembling that of a gigantic tapir. 

The mastodon is dlsClngalsbed from the elephant by the strnctore of the 
molar teeth. The ridges of dentine, aanwmded by enamel, which paai 
tranavei«ely across the tooth, are further apart, are more wavy in their 
outline, and In yonng spedmens are broken Into little isolated conical eleva- 
tions. When these wear down, the hard ridges, or rldge-plates as Dr. Fal- 
coner trams them, nwembie more the lozenge shapes on the teeth of the 
AMcan elephant than the elongated narrow lomiTue of Elephas indlens. 

The sntH^enera of mastodon had been named fh>m tbe numlier of trans- 
vMso crests or ridges on the teeth (lopbodcm, tooth-cresied, from X^t, 
crest, OS«n, tooth); hence trilophodon, teeth three-cneted; tetralophodon, 
teeth fbur-ctested ; peatelophodon, teeth flve-created, etc 

FIctet and other paleeontologisu have long complained of the way In 
which the remans of maatodoa have been coatbuitded with Elephas. The 
genns mastodon spears to have had a wide range, allhoogh no remains 
have yet been met with In Britain except in the marine cr^ of Norftilb, 
Irtym which Ur. Horris quotes M. angustidens. The remains of the maa- 
todon are abundant near Eppelshelm; they have also been fonnd in the en< 
vlrong of Zurich, In Anvergne, In Bavaria, and Baxony. Species of masto- 
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Tba •nl>feii«lc dkUncttoni ol 
In the iMth, tb« ticpktoii h»riag o 
tbe nuiban two, Sfe, M*«a; tba ktzodou hatidg thiM, ilx, and Mvex; white 
tn EnekphM the tncnaaa wm much mon impU, •■ fonr, eight, twelve, etc^ 
■p to twen^-Dinr. Ttw Ene)«pbM{«fmlKealn», or foMll elephant of Siboria, 
was designated a* the tnM nummotlii, with dNmboidal ih^ted crown 
Mgft, platMd aow together, the enamel MiBmmdlng the dcUlne, thin, and 
wUIkmU waTlneai, dimplng, or ftMooalng. Tbe nuwt perftot ramaiiw of 
thl» etephant am to be M«n In the nmaennu of Uannbelin and Dannatadt. 
tliey an to ba iband abondantlr in the k»ep of tbe fiUne and In Um dHft of 
nortliuti Cienuaar. In F.nglanii the; are bond In the botUder cla; of Nop- 
folk. In the marine cng of Norwich, in tbe raller of tho Thames, and other 
giadal dqioiito. Tlw aatlMT beUerca tbe bne mammoth did not extend 
•oath or tbe Alpi, m 1m hM oerw ftnud it bi the mBwnmi of Italr. 

The tetth of tto loxodon have a thick trnwreme dlgitBtlon. vUbont an^ 
rttombohUl fiDnn In the rUg»-plBlea. Tlie enamel nunnndlng Am dentina 
h OxiA, and eectioM of the teetb pfeaent an tnteimediata fonn between that 
of tbe elephant and the maitodon. 

Tbe Loxodon iHtacas li foond ataiDdantlf In the Tal d'Arno, in Italf, alio 
In Britain and Antergoa. 

Dr. Vaiconer ^anoad at the varioni localltla for remalna of Proboeddea 
In Enf^d, and took aome ol^actloiis to tbe aabdlTlaioni which had been 
introdaced Into Brltiah geology bj the terma pliocene, newer pliocene, and 
poat-pUocuw. He abanred that wbaterw erideooe of dlatlnction and sep&- 
laoon waa aflbrded by tbe moUaseiL, tbe mammal la« evidencea drawn ftom 
Ibeae beda failed entlrelj to aapport tbeir aepuation and anbdiviiion. Mam- 
malian nm^na, wiilch wen found teolaied and at oonaidemble dlatancea 
•part In Eo^and, had been met with on the Oonthunt In the lame depoait, 
and on uaodated <m the ume apot — a fact which went to prore that tbe 
wmqKmdtng depoaits in Eng^d belonged lo one and tbe aame age. 

The BOdkor taulned. also, on the aepantion of the genns Ekfibaa into the 
three anb-genera above indicated, and Uieaa again Into tbe seveial apeciea 
Kimaented In hii sfnopala. Tin payer waa proAiMlf flloatrated with a 
magnlHoent aerie* of colored diagrsma, lepreeemlng Wetb oT all the knows 
fiirma of proboacddea from all parts of the wtuld, indndlng tboee wttb 
which tbe anthor bad become acqnalBRid dnring bis lealdenoe In India. 

Profeisor Owen paid an cloqiiettt and wdi-deaerved compliment lo the w 
mailable leoeorcti and ability which Dr. Falconer had exhibited In thia 
oommnnicatloa. He lialied tbe p^ier al a )p«al contribiulon to the htatoir 
of Ihe foasil mammalia — a bianch of naoual hiatory which Dr. Falconer 
bad made pecnllaiiy hia own. NoiwUhatanding the dear and able monoer 
in wbich I^- Falconer had manhaled hli evidence on the ant^ect, be waa 
not [HYtpared to admit all the generic and ipedflc diatlnetkaia whldi Dr. 
Falconer relied on In anbdlvidiiiic hla genua ElephoB. Tbe Profteaor pointed 
oat many cbangea which age, aex, hiririu, etc., would efibctfn the grinding 
anrfkoea of the molar teeth, ud be thought the eridenoe In aapport of aepoi- 
ratioa on inch gronoda waa to be leceived with great caution. Tbe paper ot 
Dc. Falconer would dear tbe way of man; dlfflcoltle* for fntnre obafrvera, 
and would doobtleM lead to a more cloee obaervatlao and accaraie dotwinl- 
nntVtn of tbe larger raajnianllan roautlna* 
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FoaO Kood It announced, b; J. W. Dawson (Proceedings Amer. Assoc., 
tenth meeting, p. 174), as occurring in the Devonian staadstoncg of Gaipf. 
The wood was black and silicified, bdng n trunk fbor feet long, and seven to 
nine and a half Inches In diameter. A cross section exhibrted > distinct cel- 
hilor tissne, with drcnlar, not crowded, cells j and there were well-defined 
lings of growth, averaging aboat a line in breadth. In a vertfcai section, 
the cells weie seen to be elongated, and lo terminate In conical points; ihe^ 
showed traces of transverse and diagonal fibres, sometimes decussating, bnt 
no mednllary tayi or disk stractHnis were visible. The tree was referred to 
the Coniftne, bat stated to differ materially trom anj prevlonsi; otiserved 
fonn. The author adds that it maj be related to fossil trees of the Devonian 
" C}l)ridina schists " of Saalfleld In Melningen, de8crfl>ed bj Professor Unger 
as of very singular organlzadoD, as if the prototypes of the " Gymnospernis." 

OH TBB PI.ANT8 07 THB COAI. 8EBIE3 OF FZNKSTLTANIA. 

A memcrir, published In the Journal of the Bost. Soe. Ifat. His. vol. TI., t^ 
HesBTS. Sogers and Lecquerenz, contains descriptions of one hnndred and 
dx new species of coal-plants troia the coal-flelds of Pennsylvania. Prof. 
Bogen, in his Introdactory observattons, states that H. Lesqasrenx has fbund 
ttiat, ont ot over two hundred species examined by him, one hnndred are 
" IdenHcal with gpedea already recognized in the Eore|Maa coal-flelds, and 
some fifty more of them tbow dlfhrences so slight that a ftiler comparison 
with better spechnens may resnit In their identiflcatlon likewise ; " moreover, 
" those new species, which seetn to be restricted to Nils continent, are every 
one of them In close relationship with Emopean fonat." The new species 
■re of Caiamltes 2, Asterophyllltes 5, Annularla 1, Sphenophyllam 2, Ifoeg- 
gerathta 3, Cyeloptorts 5, Nenropleris 13, Odontopieris 2, Spbenoptons 8, 
Hymenophyintes 3, Pachyphyllum (new genns) S, Aspienltes 1, Alethopteris 
0, CaUipleris 1, Pecoplerls 7, Crematoptfds 1, Bcokipeadrite« 1, Canlopteris 
3, Stlgn>sria 5, SlgUlaree 9, Lepldodendron 10, Lepldophyllnm 6, Bracfayphyl- 
Imn I, Cardlocarpon 3, Trigonocarpnm 1, Bhabdocaipm I, Carpolfthes 3; 
and Flnnnlaria 5 (nanwd bnt nndeacribed). 

TOSSILS FBOIC TSXAS. 

At a late meeting of the Boston Sodety of Natia«l HiMoiT, Prof. JefMu 
WymaD gave an aeconnt of soma fbnll hiwei, pnaented to the Society by 
Dr. Qat. HartJn, U. 3. N., which wen pnrehaMd by him while attadud to 
tbe Coast Survey daring the winter of 1855-6, at Uw mouth of the Braios 
river. They ware dlsooveretf In the bed of the rinr, daring iu low stage, 
about fitly miles ttma the coast. The collection l» v«rf vahtabte and Inle- 
icetjng, not only as reprasoHtng thTW dlsttnet tacM of glgutic qsadrapeds, 
hot as hidtcatlng a new locality In Ittt gedgnvWcal dlKribiuloD of the anl- 
uals la whidi tbey bebmgad. It la not a little tsaaikaUa that three such 
gntsm as Mastodon, Wepkiat, aad MogattwrhiiB. shoold he repvHenlsd In a 
colleetlaa of no mora than e^t spedmens takes at randoea. Six of the 
eight appear to hare ondNfone similar dkangea of density aad nlMi»Ui»- 
tlMi; thM« at« the eyaipfaysls of tbehnrm jaw, tndnltlraate molar, and the 
I, the tflUa of M 
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manodon. Tho othen are lighter colored, and mach teat denM. ComlnK 
M Ihey do from the bed of m river, It ia ImposiiMe lo determine howUa tbtf 
were origlnallj tiasociiited in tbe bmdb geologfc&l fonnsCion. It is not Impos- 
sible that (Lose flist mentioned were fVam the same locality. 

The dimenaions of tbe tibia of the mogatlieilum from the Brazoa Indicate 
Ihat it miut have belonged to a much larger animal than the one whose re- 
mains an preserved in tbe mnseiun of Madrid : — thus, the clrcomference of 
the bone amand the lower extremity, without the flbnla, is two feet seven 
Inches i that of the Madrid specimen, vilk tke Jbuia, Is two &et six Inchee 
•nd a qmiitcr, The breadth of the Uadrld spedmea, inlh the Sbola, Is 
twelve and a half inches, and that of the specimen from the Brazos river, 
vilhout tbe Sbula, is thirteen inches. In North America the megalheriiun 
has hitherto been found onl; in two localilira, viz., Stlddoway Island on the 
coast of Georgia, and on the banks of th« Ashley river in South Carolina. 

ON THE KUD TOLCAKOES OF THE COLO&AIK) DESERT. 

The fbllowtng is an abstract of a paper coramnnlcated to the CaHFamia 
AcadNny of Natnmt SciSDce, by Dr. John Teatch, descriptive of a visit to 
the Hnd Volcanoes of tbe Colorado Desert, la the month of July, 1837. 
Among tbe muuerans oltlecH in Calirornia Inviting the InveatlgatioD of the 
■cieDllfic and the attention of the cmiona observer, none are more coiupicu- 
ooa than the " Salses " or " Hnd Tolcanoes " of the Colorado Desert. Hid- 
den amidst the burning sands of a fHghtful waste, &w peisoiu have bad tbe 
temerity to enconnter the labor and risk of vlslUng them. Even the Indmns, 
inhabiting the border of this Western Sahara, do not wilting!}' rentnro so 
tkr Into Its mlds^ unless it be during the annoal Taini. At any other period, 
to misa one of the f^ springs of brackish water, or lo fiod the place occu- 
pied by drifting aandt — a not nnnsualoccnmnce— would entail the certainty 
of the boiTOiB of thirst, if not loss of lite. Item peisonal experience I can- 
not blame the repognance of the natives to visit a district, which, in addition 
to its phydcal rqnilslvenesi, they suppose to be the abode of darlr and 
malignant spirits. 

The striking peculiarities of tliis wild region are, however, too striking to 
remain long uoanbjeclod lo thorough exploration. The entire desert la snp- 
poeed to have been the bed of a great brackish or fiCBh-waler take, and Is 
said to lay tnany feet below the level of the ocean. The part I lately vlsliod 
showed deep lacustrine deposits. Inclosing, in myriads, the conchological 
records of the former sea. 

It was bi the month of Jnly that I had oceaaton, in the progress of a min- 
eraloglcai excursion, lo visit one of flie atKive-named Salses. It is situated 
about one hundred and fifty miles iiom San Diego, and sixty miles, in a 
north-aasterly direction, trota the Indian TlUage of San Felipe— the neaieat 
inhabited halritable place. 

Storting fhnn the tibove-named village, with an Indian guide, and honea 
canytng provisions and water, the route for two days lay for the most part 
over a desert track of sands and days, ttitckly covered In gonie places with 
fbrest of pHckly cacti. On the morning of the third day, the white clouds 
of Bleaitt arisin^i; from the Babie became apparent at a. distance of about tec 
miles, while tin dull roar of the eropllon crald occasionally be heard. Ap- 
proaching on horseback as near as was prudent. Dr. T. if ' 
proceeded on (Mt, ovar a soft and muddy ground, to Uw Salses. 
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k«», he uyt, li dtSciiH Of daso^tlan, a^ Itw efcet caa only be known by 
one who has he&rd the wild niAor (lekm, Um rode Mauds of themnd ex- 
^otkHU, and (he dull mrirmnr of tbe boJUag caaUeoiu ot illme. The apace 
oeeivled Iv A« SalM* ti > paiaUelosnn, WO yante k>Bg utd 300 broad — a 
toble of batdmed bWah d^, a Bttle derated atrare the aairoundiDg plain. 
The a^Mvtt KTOoad li low and nwddr, and dwlng (be nlaa la eatiielr cov- 
eted with wattr. Here li a geWIe liofo Wwaida the noith and east, the 
mod and water of the Saleee noHtag off ikiwl; to that direction, where a 
lake of ealt water exMa in tbe ralar aewan, but iTtaWtng now a vast iheet 
of oret^'ltaie eblorid of MMllamv [ato Ola ttic» the aim of the Goknado, 
known ai New KiTer, ^achaigee Itaelf. Hie laka> taTing no oatlet, wonld 
pnbablr aooB Tegala He aadeiUH** if tbe ckannel of Kew Biver aOoided a 
ngalar and more genooos supply of water. 
~ ' ' ~ ' ' la tta» oMilcal noondi of mmd Taiylng: 

tbe tides preaenting Tarioaa aa^oa, some 
lee, oiben dorae-ehaped moondi that uem to 
hftve qii«ad and fiattened ont with thdr own weight, apmi the diacon- 
ttnuanoe of Ob aetton that formed Ottu. Otit of wme of the tonoa the 
uestn raihea la a continnons iBeeai, with a roaring oi whlulng •onad, ai 
tbe oiiflcea varj In dlaaneter cr the Jetf differ In lelodty. In others tbe 
action !■ Inlennittant, and oaoh reeaniDg raah of ateam Is aocorapanled b;a 
dfschaige of a ihowet of bot mud, niMiM ot wbkh •(« tbiown aomelimee 
to the heigtit of a hnndred feet. Theae discbarges take friace ever; few 
mbintea ttom some of the monad*, while others seem to have been quiet for 
.voeks or months. Dnring oar sbort stay we had qte^mens of the itqiidl^ 
-wlib which a shatp, conical monnd coold be boilt op and again tambled 
down. In one place a stream of hot wMec wa« thrown up from Sfteeu to 
thirty feet, ialllag In a copfama dtower on eveiy aides forming a drcto within 
which one ml^t stand withoot dKngcc fttim tbe scalding drops, nnleas tbe 
wind cbaateed to drive tbem from titcir regnlac coune. It teiued trata a so- 
peifldat monnd, oat of an (^tsilng about alx luchce In diameter; bat tb« 
column of steam sad water, immediately nptm ysalng, expanded to a mncb 
greater aiie. Theoriacewaslined wiUi an Incrnstallon of carbonate of Ume, 
mm! arennd It, and paitloaUriy on the sootkeaat Bid«, stood a mlnlatuto 
gnrve of slender stalagmltlo arborescent coiHTations of tbe same snbatance. 
They were from balf an Inch to one and a half todtta In diameter, and ftmn 
four to el^t luchea In height. Many of tbcBB were branched, and the tips 
cofaned red, eontiastlBg beMltftilly wllb tbe maiMerwUteneaa of tbe brink, 
and reiembliDg nmdi a coral grove. Some wnaboUow, and delteaM Jets of 
•team iaaued Ihon their snmmlti, and lUa Memad to ex|dabi: Oie mode of 
titeir tbrmadDd. 8omewtrenatholiowditwi^xiai,lMingckiMdattIieniiB- 
mi t ; but wben diMBbed ftom thdr base, a Muafl oriAoe in the eeMra saffhred 
bot steaM to paea, and aome degree of caatlon was nqulnd to remove tb«m 
without scalded flngen. Toapproadi the spot wm a ftat of tome difficulty, 
(uiromuled at It was by a magio circle of bot rain. I retreated, scalded, 
ftom tbe only attempt I dared to make; but my son, more adventnnma, ot 
more aMntoted bj the bean^ of the apedmena, aucceeded la bdnging away 
Mnml. The blllng water ran off Into a potd a foot deep, but what became 
Of It was not apparmt, as it had no seeming outlet. I brooght away a bot- 
de of It for ezamlnatkm. It waa annsparent, but had an Intsnsely bitter 
mid aallne taate. A little beyond, on either hand, ai« two bnge canUron-lllce 
DHlnt, iimk Urs or alx feet below tbe general lev«l, and near a hundred feet 
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In diuBMer. tnthln theM cMddrou a ViaUb arglllanoiu paste ii conthia- 
Uly btdlhiK irith » doll murmur, emlttliig coplooi inlphonHiB tB{hms, >Dd 
hoge babbles, botMlDK, throw musea of rand to tlie b^^ht of Mreral feet. 
These kettles Rometimea boil 0***, uid tiie matter nuu off In a iOmj atresm 
towBid the lalt lake. This ■eems to have been the caa* i«centlj, bb we en- 
coimiered the track of one of th«M itreami, not jet 6rj, a mile trom tbe Salie. 

Tb« 'oleanlc actloii waa ttz more Tfolent at some fonner period than at 
preseat, aa ii proved bj ftagmeots of pamlce acattered ovei the plain. Our 
Tlstt tasted on)r an boar and a qnartor, owtng to a deBdeiuT of naier. Tbe 
tempth^ ot^eeta in Ae tldni^, which would require many i»y» tbr exami- 
nation, nnild only be Rreeted wiOi a flueweli giance, and oar bones' heads 
were tamed towaida the nearat point at which a snpplj of water could be 
obtained. 

For the lint thne or fanr mllea after leaving the Salie, the plain pfBscnted 
* amooth imflKie of aaod and blalih day, baked and flaanied, ud atiewa 
aparin^j with Tolcanlc dnden and obaidlan ftagmenla. Bonnd bolea 
narked tlie eaeape of gas when the gronnd was aotwaed bj water. Soon 
the plain became rnt np with ravines three or four feet In depth, wlilch Josi 
l^d were the arms of " New River," which brandied <nU beftira emeriDg the 
a^t lake. The mnalns of a most Inxnrlant vegetation, now dead and dry, 
proved tbe place to be a desert onlf fbr want of water. 

Thus ended a hnnled trip to a most Interesting spot In the midat of a no 
less InteiMting district, llie aholta obtained were anbraltted to Dr. Trask, 
and were fbund to consist of two species of Amnlcola (A. protea and A. 
longinqna, Gonid), and the Phjsa (P. hnmerosa, Ooald), tiefore niuned. A 
large bivalve was observed, but so thin and fragile that tlie Bpeclmens broke 
to small pieces for the want of saft means of transporting them. 

Tbe water IVom the volcano has the specific gravitj of 1*07^, and holds In 
tolatfon fVee boradc Mid, with lorate* and a large qnantJt; of chlorid of 
Bodinm, and other salts. These matten wooM Indicate the tme volcanic 
origin of the Satse, and bat little doubt rests on mj mind of its behig m>. 
Tbe evidence of former volcanic action in the neighborhood, and the testl- 
mon; of the borscic add, establish lis tme character. The add and its 
componnds exist only In small qnandties, bnt snffident to be unequivocally 
determined. Similar Salaes exist some thirty or forty miles farthar Boath. 
One made its appearance during the earthquake of Novemtier S9, 1832, a 
few miles below the line of the State. Two others exist In tbe same disbrict, 
as I WM informed liy a penon who professed to have visited them. One la 
represented as a single Jet of steam and water fh>m an opening, a yard in 
diameter, siloated In a plain of hardened clay. The other consists of sevavl 
pools of warm water, throogb Which hot gas ia cotttlnaally eacapii^. 
Another Is again spoken of In the adjacent monnlain, partaking of the tme 
volcanic character, emitting flie and smoke. I hope some one will soon havo 
occasion to examine these and other Interesting localltlea at a season when 
it will be practicable to pass a few days on Ott desert without danger (^ 
perishing ftom tbtrst. 

Tbe real diaracter of tills desert has not been generally understood. In 
Us imsent condition it Is truly a deseH. But only a portion, however, of 
Its immense area Is condemned to Irretrievable barrenness, tIe., the part 
covered wlOi driftiag sands. Tbe greater part, num the coostitneiila of Its 
BOU, must be fertile in the extreme, and only wanting moisture to produce M 
wlldemeM of vegetation. This la proven in the case of New Blveiv wblJa 
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It oHitliiDM to nm. Tbte urn of the Coi<xn^ might b« made permaaent, 
but K far more convenient supply could be ftomiBhed by ArteBion wells, or, 
twtler Btill, by windmllli raising water tnm common wells, a^ Is now so 
•ncceesfallj practued thronghoat the fertile valley of Son Jos£. 

SARXSQUASE FHENOXEirA IS SOtJTHERK ITALT. 
One or the most tcnlUa earthqnakea experienced m Sonihecn Italy during 
tbe present century oocorred In the kingdom of Naples on the night of the 
16th of December, 1637, a season of the je<ur whicb, by » comparison of all 
tbe known dates of earthquakes, bae been ascertained to be more subject to 
distnrbancee than any other. Tlie sky was cle«r, the air still ; indeed, unn- 
anal stillneee had prerniled the whole of that day. A iliarp nndnlatory 
■hock of twenty seconds' dnntion, Itmaediaitdy preceded, and, accompanied 
by a hollow, rumbling noise, had scarcely awakened tlie inhabitants, who 
had generally retired to rest, when, atUr a haidly pecceplible pause of about 
tluee minutes, a second and most violent Bncoesslve shock of twenly.five 
Mcoods' duntion ensiled thousands of Uiem under the ruins of their Mling 
lioases. The seat of this earthquake was In the central group of moontalDS 
in the provinces of Basillcabi and PriDclpoto Cllra, part of the main chain 
of the Apennines, which are tlie watetshed between tlie streams Sowing Into 
the Tyrrhenian, the Ionian, and the Adriatic Sea, and form the nppcr basins 
of Ihe Colore or Tanagro, the Sele, tbe Of^to, the Bradano, the Basento, 
the Slnno, and the Agri rivera. Tbe centre of action, as far a* it can be 
judged fh)m the Inlonsily of its terdfic effects, was almost In the heart of 
Ihe province of Baslllcata, in a group of compact limestone mountains of 
the cretaceous period, the southern brandi of the said cenciol group, which, 
ninnhig fh>m north to south tietwcen the heads of the valleys of tho Shino 
and the Agri on the east, and the valley of Dlano on the west, swells fhnher 
south Into Ihe lofty peaks of Honle Cocnizo, Monte del Papa, and Monta 
Polliao, on the frontiers of Calabria. On the declivities or lower peaks of 
this group, wliich are coyared with beds of tertiary marine marl, sands and 
GODglomerale, and within a district extending over an ares of abont S16 
■quate miles, stand, or rather stood, the towns and vHlages of Montemurro, 
Ssponara, Viggiano, Trainutola, Marsico Tetere, Marsico Nuovo, Spinosa, 
and SarconI, wllh an aggregate population of 35,570. Ont of this nam'6er 
mote than 19,000, or more thsn one-third, in less than half a minute were 
cmsbed to death ; 3,000 severely wounded I The ground was cracked and 
convulsed In the strangest manner; chasms and deep flssures were opened 
In sevcrsi places, fertile hills became bare rocks, valleys were raised up, 
small pools formed, mountains cleft by deep ravines. The towns of Uonte- 
mnrro and Saponara, especially, were nearly entirely swept away; tho former 
lost 5,600 out of 7,000, and the latter 3,000 ont of 4,000 inhabitants. Sapo- 
nara, which rose In the Middle Ages ont of tho ancient Gtumentum, wheie 
Hannibal enstained a slight defeat by the Consul Clandioa Nero, was almost 
entirely levelled with the ground ; there remain only a few shattered houses 
standing. Of Montemurro, originally a Saracenic settlement of Ihe tenth 
century, literally nothing was left bnt a heap of mbbish. On the morning 
of ttie nth of December, 5,000 of its Inhabitants were dead or dying nndef 
the mlns, 685 disabled by womids ; the fbw remaining nahnrt foond them- 
selves torn ftom their dearest ones, houseless, amidst a mass of rams, with- 
lelp, and exposed to all the Indemency of ft 
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■BTavmnleronft lilehp««kortlwAp«iatBMl A few <Uri later the ttandi 
«f tbe ilead hnman bsiup mxlei tke ralni nude life nobMnUde to the few 
•DTTlTliig onei. Botb M HoDlaniiim titd S^ioaan, most of [ha botuM 
•tandlng on bcdi of con^nunle bad be«a overturned, m aboBtod in tha 
•tnmgeM manner, and the mini depoeltod In ihe raitnea tieneMh; the con- 
tenu of the lower ■loriei wera, la leTGral Inilance*, thrown np into the 
■lorica aboTC, or •c*tlei«d in different directions, as If propelled bj a central 
IbrM. 'Dm leeBM of mlawr aad horror that took place -Is those doomed 
towns Bscnd wbH ImagtaiatiOB can ttamy. V^glano came next, a town 
wboM briiaUlBBM ftom time immamorial hava been In the hahtt of wander- 
lag with their haipt orer dUtamt parts of the vortd, aad retnmlnK htaao 
with iMrMflngi In smuiscr. Itlostl,7D0eatof 6,S341nhatittants,andhad 
most Of the bonaee and clmrches OTetthrown. At tUs jdace an extenslvo 
Ar« added to tfat bMiOTf of tbanlg^t. Fimn theMntnof atii«iglefofmed 
h^tlMsathiM towns, oowhldi theftnyof thecoDvnlBlDBwasnioieT)olaiitl]r 
wreaked, the distances, in adlne* iiiM, an — to the Oolf of PoUcastro, 34 
nOet; to Pastam, on the Onlf of Salnno, 36 miles; to tbe mouth of the 
. Agrl, (HI the Gulf €f Taientoin, 47 mike; to the extinct ndcano of Konnt 
VoHun, 06 miles; to Mount Vesoilns, H mUea; to Baii, on the Adrimtic, 80 
mlks; and to llcMit Ktna, 199 miles. Be}«sd this dlsBict, the HnMc eflbcts 
ot tbe eartlHiDake extended, thoogh aomcnbat dlsoinishad In tntenalty, oror 
an area of Miora than 3,000 square miles, deMroytng or litfarlng, inois or 
kM, sbont aOD town* and villBges, with an aggnsata popalatlon of mora 
than 300,000 hihaUtanls, of whon no leas than 10,000 weie UUed. Tbe 
whole Bomber ot penons deatrored toy this earthquake in a few seeoDds hsa 
been canflillf estimated m 39,000; and it also appean, lh>m itilable data, 
that In the conrss of 7S years, fh>ml783 to IBffI, itieklnj;domc>fNq>leshas 
km by •aitfaqoake agende* U least 110,008 inhtufn*., or mOTe than l,aw 
p«« jt»r, oat of an avtrsge piqHilatkm of 6,000,000. 



Dr. C. Forbes of Chill, S. A., in a letter to the London Ceologksl aoclety, 
stales, that for some time previous to the occurence of a severe eanhqnake- 
■bock, on or about the 30th Augost, 1337, tbe Bay of Payta swarmed with 
crabs, of a kind not generally observed, and ten days after the eartbquabe 
they were thrown up on the beach. In a taisod wall-like line, three to Ibor 
feet i^de, and to tbe h^ht of about three feet, along the whole exlent of 
tbe bay, and above high-water mark. At the some time as the upheaval of 
the crabs look place, the water of the bay became changed, ftom a clear blue, 
to a dir^ blockish-greea color, much resotnblUig that off the Island of ChUoe, 
Concepcion, and the southern parts of Chili. Ten days oltorwarils. Dr. C. 
Forbes found that living specimens of tbe crabs were still numerous In (he 
bay ; bat all appeared to be sickly, and numbem came ashore to die. There 
were no appearances of any alteratioii of the relative position of sea and land 
In the vicinity, nor had any ebuiUtlou of gases been observed ; although prob- 
ably, to both these causes combined, the phenomenon described was due. 

BUBUABINK EARCHCIDAKE. 
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he pMcdred k aqnaB *ImA the beam, bat thla tttmed ont to ba > wum mls^ 
m tttmm. Wlian Hie mlM waa, tba Ban boiled oc ittrged np (torn the bottom. 
It WW In thgee mm tbat the igland of SMlerlu «ppeM«d in 1611. 



The fUlowlng p^nr waa reeenUy teed beAira the Bt^al Aibwiomlcal 
Bodetr, br rnrf. C. PlHut Smith; 

In a neent piUlcattiHi at otir Sodety the t^per parti of Teneaifib were 
deecilbed aa a UKWt moon-like leglon. Ttie expieuton U not a Uttle de- 
•cilptiTe; and why? BacauM, at thoae etoraUoni the aii ie thin and tiana- 
K> ctoad floata (henin doling a iarge part of the year; vegMatioa ts 
nt; abarp Jagfcad locka i«*r thetr naked fonoB annmd, 
1 blinding lUmBlned bf the Inisme r^t of an nn- 
ieaide,wbile the; throw on the other ahades aarematkal^ 
for their darkDeaa;- and, fltuUf, all tboae rocks, plains, and slopes, are thor- 
oughly and pnrely Tokank. Erety tatroBomer «IU at enoe noderalaDd and 
aUow the connectkia, but wonid yet do nnwlaely ware he to orailook the opin- 
ions of sevnal embMnt ge<dog1ita, who attrm that the telescopic ibatoiea 
maiie out on tbe lauarsaifbce are not Tolcank at alL Howerec postliTely 
Ola view is malotiAied In eonTernatioo, I baT« not yet becit (brtnnate enongh 
to meet In print with anythinB that oonld, with dtie tMpact to geologists of 
(tandiag, bo conatdeced a fnll exposition of tb^ taaacMU. Batlier, tlwn, 
thanattemptto diKnss opinioiiB erideiilly weak and con f ess e dly toaperfact, 
and without entetlng bMo the euenstre nitdeel of TokaBM* generally — 
thoasAfior tbelr natural derelopmMt and proper action, tMo* tt tinvtt, the 
noon vl^t perliBps.be shows to be a fltterNgion than the «^th — I wQI 
at present mcmly bring forwsrd some fbw fads, equally aoaepttble, I trtut, 
as (heta to cftbec party, and calculated to supply, in some measore, a short 
link in that large ptp which intcarenes l>etweeB Uie meliiada of obaerratlon 
bitberto employed on lunar or terTtatrlal volcanoes, real or Imaginary. An 
Immcsue dlS^ireace of this sort most always prerail; for whereas actual 
empUonE, aad cbentcil ana]3^ of the maimials erupted, are the most 
powerful of proo& fen earthly craters, we can neter hope to employ them In 
0ie nuNto. Tliere aie ""light bat extinct roleanoes, so distant ih>m us, too, 
thatrareirdeedlt is toflndamanwhocanoompletdyieaiiaewhatheaeei of 
figure and surface with tbe teleaoope, so as to fonn in kls nxind as rational 
an kkK of them aa he does of aa eutlily moontaln that be haa actoally 
walked ova. To qiproximata these reepectlTe methods of lesaarcli, and Id 
that way rilmlnsia their peculiar sourcta <tf ettor, we may evidenay,with 
much adrantage, leare Oa actlTe Tolcaooes of the earth (say Teauviue) 
where die Bre and flery smoke, and d«vaatatkins of tbe last or present enip- 
tloD, forw tbemselves too prominently on the eyes and nerres of all behold- 
en, and turn rather to some extinct spedmeo, where we may coDtemplatfl 
tbe traces (tf succeastre eruptions during Inyriads <rf yean, and the last of 
them as Impassively as the first; alwi^ provided that such instance be not 
overlaid by any geolo^cal changes consequent on oar dense and watery 
atmosphere, and that its feotnres can be viewed ttom such heights and dis- 
tances as in the naked eye to subtend something like the same angles that 
ttose of the moon do in tlie teleacope. Had we to search over the whole 
breadth of the earth for such an example, we amid hardly Und a better one 
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than the coIowbI Peak of Tmsrllfe, of whirli, thrtMKb the UbenU^or tho 
Admiralty, I am conbled now lo lay Mute parttcolan befi>ra the Sode^. 
First I woald request attention to the fine model, on the ecala of ^n^ir^' 
klodly prepared for the occaskin by mj Mend, Ur. James Naamylh, who, 
while emfloylag npoa It all that artistic skill for which he Is so well known 
to all present, bos yet conrornked most fkitbfolly and consciencioiuly to all 
the measuremenl, paitlculan of length, breaiUb, and hel^t, thatl could tta- 
nish him with, liie apace thai itpreseated Is aboal sixteen mllea sqnan, 
and embraces part of the northern coastline of the Island of Tenerlfib, to- 
gether wfth the Peak, the Rttat (Taler, andall the moat elerated parts of tbe 
Interior. The coloring Is accoitUng to nature; the green near the sea-levd 
iepi«s«n(liig the vegetation, abnndant at and below the snmmer-cdoiid lerel, 
tff fonr thonsandfeet; abore that line the hues of the lava ro<* predominate; 
the oldeat, light and brl^t yellow, are the most exteDslrej the latest, bla<ft, 
■re chiefly confined to the upper part of the Pe^, and to BOme special cratac 
mootba In the other parts; while the Intmnedlate are red or brown. By 
throwing a strong ray of side ll^t on the model,* the varfaUons of fbrm 
maybe brongbtont promfaiMitly ; and amongst them the hogesbeof the 
" eleratlon crater " Is moat remarkable, being somewhat mMe than elgjit 
mllee In diameter. It is on the floor of thit crater that baa been fbrmed the 
eenCralcone, known aa the Peak of TenerUh. From the brink of the sontb- 
em wall of die great crater, eight thonssBd nine hnndred ftet above the sea, 
and two Uionaand teel above the oaier-floor, and again, ftom a nation on 
tbe flutks of the central cone, at an eievaUon of ten thonaand seven hnndred 
teei, excellent birds-eye views wen obtained, during the two moniJis we 
spent thera, over fisatDrea of the volcanic landscape ; which then, seen in 
the thin transparent air above the donds, Uld under a vehement solar illa- 
mlnatlon, assumed very mach Indeed of a lanar look. In comparing these 
features with lanar volcanoee, the fliet lemaik may be, that onr great enter, 
elgiit miles In diameter. Is still nothing to compare with many in the moon, 
•ome fifty or eiity mileB in diameter, Are Ihose great lanar circles, then, 
therefore, not craters? To this end we may answer: — 1st. That the &e- 
qnencf with which small craters break throogh the walls of large onca In 
the moon, and never large throngh small, iodicalea that the earlier volca- 
noes there were, on the whole, always the larger; and this pracflcal leeolt 
la quite agieeaUe to the theory of volcanic action, which aacribce Its lead- 
ing featores to the remains of heat dne lo the mode of planetary formadnn. 
9d. That, so far ag Teneiifib Is ctmcemed, the laige volcano was the earlier, 
as, too, It shonld be, according to the theory just meniioiied, which ts equally 
applicable to the earth as (o the moon. The distance, however, which we 
can go back In the volcanic history i^ the earth, Is as nothing compared to 
Its actnat age, or compared to what we can In the moon, fbr this very simple 
and patent Ibet, tba presence of an ocean on the earth, combined with sec- 
ular variations of land and sea mttace. Theee variations, which are still 
going on, hare been In fbrce for such Immense periods of time, that geolo- 

• Tbl« WM don« «t the lecture by mmni of a Drnmmond lime-ball ll^ht, which 
wu ifterwirds empioyHl In magnifying and exhibiting, by optical plstares, a serta 
of thIHy-tii pbotognpht of volcania ftatnTa, it ttom T,D0O lo 13,200 feet alnva 
ttie sea-leTc], Ur. Kaunyth had b1» very kindly allowed six of lii* large and BO- 
•qaalled drawings of tba moon's rni&M to be iiupanded m the room, lOr tba por- 
poH of omtias' 
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giiU hmre (bond no part of the earOi whUerer, mye new Tolcanoei recenUr 
thniwa Dp, wblch has not been more than ones beneath the ocean, bo long 
aod at atu^ a dqith ai to hsre ■edimentaiy strata thrown down npon It 
to a depth of tnanr thonaands ot fbet. Then !■ do part of the world, not even 
Oie giant ckniu of the Andea. which aeetnt to have escaped this anbnieraion 
and preclpllatlon. What, than, can hare been the lito of the earlier and 
more powerful TOlcaooea of onr ^o1>e, than in their tom to have annk under 
the sea, and bad all their Int^laritlee first rasped and removed by the de- 
Btrnedve acdon of ages of surf and waves gradnall? creeping over them, and 
then having Ihem covered nnder snch depth of strata of hard rock, that, 
when once more lifted up Into the atmosphere, no qnarrjlng bj man can 
ever expose their (till proportlonB. Vhen we go bach fVom Cliajorra or 
Bambleta, at present nneitJnct, and some thciee qaanera of a mile In diame- 
ter, to the gredt crater of Tenerlffe, eight miles In diameter, and extinct 
during the hnman period, or equally from TesnvlnB, at present active, and a 
qnacter of a mile in diameter, to Somma, two miles in diameter, and per- 
ftetfr qniel em stiice tlai; bos lieen dr? tand, — we tlnd the older craters 
to have been the larg*''; '"d if they are not very large as compared witti 
those of the moon. It is becanse their age Is, after all, quite In the mod- 
em times of geology, and as shown bj the shells fbnnd In the lower slopes 
of elttier volcano to lielong to the post-pliocene period. The grand vol- 
canic drdes, then, of the older " primary " and "secondary" days can 
never be seen by man; tmt would hefbim some Idea of their mighty propor- 
tions, when the cnist of the earth was thin. Its whole interior flald with beat, 
and its more volatile materials going off In oceans of vapor, agitating the 
whole glot>e, and re&ctlng against the weak exterior with tcrrinc violence, let 
btmlook to the snrfiu* — our gqrllice — of the moon, never yet depressed 
under an ocean, and there, as In a gloss held up to us fbr our inslrnctlon, 
may lie seen what must have been the throes enduied by the earth, and 
what the slie of volcanic months in its eariyhlBtocT of Sery ordeal. Many 
further diflbrences may be fonnd, on close observation, between Innsr and 
teneatrlal TOlcanoee, aa dependent on the Inflniteslmal atmoaphcre aronnd 
the fbrmer, and the smaller force of gravity acting on them. To assist in 
Investigating the nature of such modifications, ws luve, happHy, In Tene- 
iWS, ipociraeng of volcanoes whli*, at the time of their activity, were 
■ome of them sabmaHna and some Enbaerial; and when wo look to the 
smooth slopes of the ibrmer, some 13°, Increasing to 28^ In the latter, with 
extreme roughness of surface, we can hardly but allow that this is a strong 
approach to the still steeper and more Jagged forms In the moon. In sliort, 
with its rare atmosphere [22 mercurial Inches), eo dry that the rocks do not 
dlelntegnte, vegetation does not spread, and a slow change of rotor is oil 
that marks the lapse of anccessive centnrfes, the little volcanic world of the 
great crater of Tenerlfita, raised high above the clouds, Is a most Important 
TBgion to be itndled and mapped with lefeience to lunarlnvestlgulione. To 
map tlilB region correctly would be a work of years; and all that I have 
done Is to pohit ont the character of the phenomena visible ttom two points 
of tliedrcle,viz., the stattoni ertablished on Guajara and AltaVista. The 
terresDrial part of the problem is thus still only Ixgnn, and Ae greater part 
romains still to do; vrbUe the astronomical portion, or the telescopic part, 
will have mote and more work prepacM for it, as often m any character- 
istics of fbrm are made oat by theory or eartUy analog; aa necessary to 
volcanic actfon. Amongst them may be altiead;' placed the dynamic wave* 
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u;aitdaoiighDo telsseopehaa jH ncn than, 
do fo, Bnhn moantod on raeh m, peak u Tene- 
itffB, Ugh abon the eloiid* and tbe oemom of tin Btamapbei*, yet the seca- 
lit; which the iS»ctmxf of loch a hct mMld glre lo liiTcaUgUiaiu Into the 
inoan'i phytieal bMoi?, mlgjit nadw tAe aoempt <M1 wonhf irf attBDthra. 

OBOUmT OF CBTn'ALS. 

An tnlcreitliig paper on this nibject was ncenttf read before the Geotog- 
Ical Sodetj of London, by H. C. Soiby, F. B. &, In which hli espraiiHioe in 
the micraMoplcal examination of ciyBbdi waa glren. In some of these, dry 
cell* are Amnd: In otlien thtm aie water caTiUes. Crjrgtab having caviile* 
Willi wtMer, be condnde*, wefs fiinaad flvm aqueoiusoiuiiaus; myilala con- 
taining dr; caTttlei wei» fonued fHun matter In a uaie of igneous Aieion; 
ayUali contaloing both water and dry carltie* were ibimed ondec great 
pnHiire, b7 the combined Inflatnce of highly heated water and melted rode 
Tlie amount of water In •ome «t these cavUies maj be^mplored to dedsea 
tlie temperature at which tlie oyMal* wen fbnued; tliose cooMtnlog 1^ 
cavltlM wen fWmed men slowly than tbOH containiBg many. 

A^tljlDg Umm geoenl ^lodpte* to tha «tndy of natnral crritallina rocks, 
minerals, etc., it appean tbat the fluid csvitlw in tock-8alt,lBsoinecalcar»- 
«ni spar. In limestone, and in some gypsnm, indicate tliat thcae mineral! 
were fbraMd by depo^tlon thMn tolotion In water, M a moderate tempenture, 
and tfae same conclusions npply to otliar t" '"""!» In veins In Tariona rocks. 
The oonsUtnent minerals of mica-cchlit and the aisodated oKAt cootalD 
many flald Ckvltlet, whldi Indlcalo that they wen metaatorphoaed by the 
Action of heated water, and not by mere diy lieat and psrtlBl fnslon, a« the 
plntonlBt geologlsia bare tacgbt. 

The stmctnre of ininnr«i« in erapted lava provee that thep wen depoelted 
from a mass In a state of [gneoaa fusioo, like the crystolB in thadai^of flir- 
naoea; bat In some blocks projected ttom volcanoes there are water «s well 
M diy caWUea, which indicBle thattbey wetefonnedaiiderpreBSQTeatadBll 
red heat, when both water and liquid cock were present. Qaaru In v^na 
has a stmctnre proving tbat It has bean rapidly deposited trom a solution in 
water, and sometimes at a high heat (obont 320° Fah.), and when the tem- 
perature was greater, mica, tinstone, and even felspar wu« deposited. Solid 
granite, taz trom contact with stratifled rocks, sometimes cootaius fluid cav- 
ities; this is espedally the cose with coane-grained qnarlzoie granites, in 
which the water constitutes two per cent of the voinme of the qoaits, and the 
cavities are so niuneronsaud minute as to nnmber thousands laaeal^ lnch| 
ftlspar and qnanz In this granite contain dry cavltke, thus showing that 
tbese minerals were fOnoed with water nnder ftasioa of high leaperaiiitiH, 
The conclusion arrived at fTom this is, that granite is not a slniide Igneoos 
Tock, formed as geologists have generally taoght, when the earth was a mass 
of Are, aitd when no water cooid be fonnd i«Uing upon its Baifhce. 



In a paper on the above snlject, read befbre the Britlel) AsEociatJon, 1SS8, 
llyKr. H. 0. Sorby, he stated, "that very often, in igneous rocks, Inftialbia 
minerals hadbeenfortnedapou audi as were fW' more i^iblei which wasa 
Teiy Ulintelligltrts pecnUaiMy, if they supposed that the leiaperatnre at 
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wbtcli they CTTBtallizedwBs Ihe eune as their own failog-polnt, when heated 
alone. Thli fact, bowever, aa well aa seTeral trnportant pecoliaritleB In the 
mlcTOBCOpical stmctDra of the minoFaJs, mnj be readllf expliiined b; sup- 
posing that the fused rock in eEmpI; alti^uidthBt melts at a high temperature, 
capable of dissolving vbtIoub minerals, in the same manner as salt! are dis- 
solved In (he very fusible substance, water. On cooling to a certain extent, 
the ciyslals me deposited from solution, and thns crystallize out at a temper- 
Btore which must be EOmcvhat lower than the nislng-polnt of iho mincml 
when heated alone, and may be mndi lower than tliat. This supposition 
completely expl^ns why a ftaslblo mineral ma; act as a nnciens for one that 
is much less f\i»lb]e; and it was ebown that this pecnllarity may tte imitated 
artificially, for when saline aqueous Bolattons are cooled so as to solidify, 
crystals of very Invisible Baits are actually deported on prevJonal; fbrmed 
ciystals of Ice." 

GIGANTIC CBTSTAU OF BEETL. 

At a late meeting of the Boston Society of Natural History, Ur. Francis 
Alger spoke of the great Beryl fonaab'on in the town of (Jrafton, New Harap- 
•hirc^ describing lU crystals of gigantic dljuonslons which had been dlscov- 
onid there. One of these crystals, vblch he bad caused to be remored and con- 
TeyedtoBosio^, weighed nearly two and one-founh tone, and was fire feet in 
lengtb. Another, Ihelargest single crystal In. the world, as far aa is known. 
Is nine feet in length, being a iii-sided prism, the several faces of which 
Buasnre lespectirelr in width through the gieatest diameter of the crystal, 
t»o l%et el^l inchM, two feet, one foot eleven inches, one foot ten inches, 
one foot ilx. Inehee, and one foot nine inobes — tbus giving it aclrcnmfer- 
•noe of twAso feat. This ciystal yet remains at the localiQr, but the quartz 
and fbldspar surrounding It have been eareiully removed by chisels, so that 
its position in Its native bed can be i«adlly observed. Three weelis labor of 
two men was expended in this process, as ordinary blasting by gnnpowder 
would have destroyed the crystal. Its weight ia probably not less than five 



THE CASPIAN SEA. 

A new map of the Caspian Sea, has recently been published in St. Pcten. 
burg, by Lieutenant Jwatschintson, a naval officer In the Russian service. 
Who was employed by the gorerameat W (ak^ soundings and examine the 
shores of tbis important lake. According to his meaanrement, the Caxpian 
Sea covets an area of three hnndred and flfly-two thoosand square verets, 
Its greatest length la six hnndred and fifty geographical milea, and the ex- 
treme breadth three hnndred miles. 



ABTESIAH WELL AT HIOKDOBF, OEBHAST. 

This well baa reached a depth of 2247 Parisian feet, having passed through 
54-11 metres of Has, 30602 kenper, 142'1T mnschelkalk, 311 '4S variegated 
sandstone, 1624 older slates and grauwacke. The temperature at bottom is 
27'63° C, equivalent to an increase of 1" C, in depth for eveiy 31-IM metrea, 
Walfrrdin, ia Cmitfrf. Bend, xxxvi. 250. 
29» 
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TCT O&B rzCOf AtrsTKAUA. 
At B nccnt nueUng of the Boston Sockty of Nuoral History, Dr. A. A^ 
Hayes exhIblMd a ipedmen of octohedial tin ore IVoiu the gold muhlngs ot 
Owen's ilTBr, on tha way fton) Ualboame to Sydney, Anstralla. The ore la 
•caompanled by tJUuifbroos and chromlfbrons Iron ores, garnets, and yelloir 
qnartx. In this connection, he staud that he had examined the Uack sands 
<if many of the gold washingt of Callfonila, in which, Itesldea gamuts and 
topues, cinnabar is generally fbnnd, without detectliiK tin ore. Some of Um 
titanlAroos lion aystals yield the sUgbt traces of oxide of tin, often fbnnd 
In the ore, bat no (lystaU of pan oxide of tin hare been Itnmd. Althoof;^, 
In general, a leaeniblance exists between the sands of Ansti'alla and those oT 
Callfranla, tha heary ores fonnd are not the MbM In both. 

as THE BEXAINS OT THE GIQAKTIC ELS, CEBVCS BDsrCEBOa. 

H. deHtnlol, In the Joonial of the Geological Sodety, London, aoiMNiDaa 
the dlscoreiy of the t«malni of the gigaatle t&. In assoctatlon wftb workt 
of hnman Indnitry, during the dndtiiog of a small lake in flie Canton of 
Beme, Swltierland. In the bed of the lake. In connection iriih ftngmraiti 
Of pottery, stone-chlseli, arrow-heads, cirt-wood, etc., were flwnd many tnif- 
meats of the Iwnes both of domesticated and of wdd anfanals, Tk., honied 
cattle, hotsei, swine, dogi of TOrions size, goals, sheep, cats, c4ks, stags, 
aarochs, bears, wild boars, fbxes, bearen, tortoises, sereial Urds, and oOier 
animals still nadetennlned. An adaa and Janr, faowerer, sent by H. TrogoB 
to Prof. Ptctet, of Genera, wore ascertained hr thli emlnait palssontologM 
to bekniK to Cenmt evrynm*. The length of the adas. It MAS BMn, ant 
Its breadfli O-OfiS metre; twOi dJffbring only by ^^ ftom tba inBa»ni»> 
nuaH ftated bf Cnrler. 
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Prof. Bttttter, r. R. S., iB K reesRt woit on Botii?, fnmlilwi the fUlow 
log corioiu and IntetMttng ttatiitfan of Tsgetadon: 

"TbMpbraatwOMB. cOennmented SOOUnda of pluu, and PUnyU. 
D. 79), fai Us 'HMorU Nmtmalia,' IncreaMd the BDmber tn double. The 
w e a rchf of (he Greek, Bonuui, asd Arab naiiinUits tatAe knomi ao more 
than llOO ipedea, and eren In the begiaslag of Ibe •ereDMuuh oeBtiu? the 
dUafaainatlon of the dUttaent kinds had only ralnd tia nnmbOT of difUn- 

(oaooo. 

It of the preeent oeataij ipoke of 44,000 
u and dTptogainoiu. 

"DaCand(a«<'EiMl EUmaitaire de Qeogn4>hle Botanlque,' IffiOtnest 
calenlated that the wrlttBUfi of botaniali aod the TulotB EDiopeau colko- 
tfc>mi of dried ipeclmeni, ml^t be arannted to contain, t<^ethcr, ^nrardB of 
93,000 spedM of plinn. In 1320^ howerei, the number of ipectM In the 
bertiarimn of the Jardlu dei Flaotee im eitlmated at the Hun« number, and 
Ibe cfrileetion of H. Benjamin Ddrasert of Paj^ was aapposed to contain at 
the time of hla death, in lSi7, aa maaj ai 89,000 spedee, a onmber which, 
aboMtearewi pmrlaaily, )Hktbe«acoq}ectnndbr UsiUej'toreprMent die 
whole of the qieclei axlMftq-on the |lolM('Iatiadaetlon toBotanr.'iecoad 
edition, im»). Tke Bc?al HcrtMriam at SAonbeiK, near Beritai, li eetima^ 
ttd t^ Dr. KIMA ta eoiUaln 74,000 dIMlBct ^edea. 

"Hnmboldt ('Aipects of Natnre') ha* entered Into some iBtereatiag cal- 
-enlaMMM'l* imm k»w fkr all Ibtae fiiwel fUl ihoit of the nniulMT of spe- 
dee Of pliWi irUA BUff be rappoted to exlet. The nninber of ipeeies of 
flowering lUwatinaBMi ta Loodoo'a ' HeKw Brltaanicae' (1S32), aa at that 
HiMt OT' wttUn a BodcMM period before, cnltJTUed In Brltlan.wM 20,000; 
fteeetatocM'Of (pedM •ctnallj' nsder cnlttTMion in tlie Berlin Garden, 
eanMlT'^'qMndbrENiitb, gare iMber man than 14,060 Bpeclei,373 of 
wiil«hifw»K«u^lemiIC13,68SflawadncpUat>. Among Iheee the foUow- 
faiS hipwtWnt Onlen w«m nvreeenlad ; the CompoilUB bj l.eoo spedee, 
thb Ltgm^aout bf 1130, Om LaUata bjti^the UmbeUibne b; 3T0, tbe 
OtcUdem br 460, the Patau br 60, and the GmMee and CyperacsB b; 600 

"mm tlMM niBbenifneoMpwed with those of the apedea of their 
Olden deecrlbed in recent woiki, we And that tbit Gatdem coatalsa only 
l-Ttb of the Compoeltn (about 10,000, De CandoUe and Walpers), l-8th of 
the UgBBOtuMm (8068), and l-^Otb «r the GiBwei (Graaiei 35U. CyperoceM 
9000, Knnth), and of the anuUer Orden of LablatM (3190) and UmbelilferM 

(leao), abMt r-coi ori-4th. 
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" SappMinc all du llownliiK (rianti cnldTKted Kt ODB time In mil the iNiUnle 
prdeiu of Europe to mmoont to 30,000, and ■Kninfng tnim the roregoing 
comparfMnu that Itie cnltiTueil ■psdca uiKiiuit to lUHNit the dghth or ibosa 
dcMTlbad and piMcrred hi oollectioiu, the latter would atnonnt to 160,000 
■perica. Large ■■ thli nomtMt li, b will learcel; be thooghc eicesBive, 
wlien we rocoUect how iniall a proportion of maDj Imrge Orden an to be 
found 1q onr gardens, tetntij 1-lOOih part, for example, of the Gnttifbns, 
UatpiijIilBtea, Helaitomaee*, Mytttiotm, and Rnbhuea. 

>' If we applr tliia mode of ealcniation to the Dnmber of ipedes given ttf 
London (1M,eaO), the eatlmate of 100,000 dies to 313,000 speciea." 

Tbeae dedoctloni, tiaaad upon Knnth'i hiferencca, refer lo the Bpedes that 
bare been described, and are now exlstlne; in berbuia. It remaiiu to esd' 
taate the whole number of ipetjeenponthe ftkibe, J adgbig by the proportkia 
under the cnltlratlon of art and the examination of sdemee. Tba fbllowing 
■tatement exhlMM the principle oo wfakb the calcniations are baaed : 

" Walpen' ' Repertorlnni,' inpplementaiT to Da CandoOe'l ' Prodromtu,' 
brtnfi the nnmber of Legnmlnoaa np to 8066 ipeclei In IStS. The propor- 
tion of the nnmber of the Lemmlnoaas to that of the entln Phanerogamoiia 
tlonli 1-lOih within the tropics, l-18th In (he temperate, and 1-3S in the 
north Mg)A zone ; ao that we may assiune Che mean propottlao of this fkm- 
llr to be l-2Ith. The sots described Legnmlnosa wonld thwefbra lead nc to 
snppoee that there existed only 1SB,400 ipedea ct flowertug idants npoo tba 
surface of the globe, whereas the Composita, as Mated above, indicate, by 
Knnth's mode of deduction, more Uian 100,000 alt««dy known species. 

. " Of the CompositR, Llnnens waa ncqnafnted with only 783 specks, while 
10,000 are now known. The greater pan of tbeae a^Mar to belong to the Old 
World, Db CandoUe descrlblag only 3Seo American, with 5093 for Europe, 
Asia, and Afdca. But Uili seeTDlnj^ ahnndaace of the Conpo»itB Is to a 
certain extent deceptive and only apparent. The pmportions of this Older 
ate l-15th between the tropica, 1-Tth In the tempnate, and l-13th hi the 
IHgId lonea, giving a mean of 1~13U>, whldi shows that even more apeciee of 
Compoaltte than of LcKUmlBosai havecsoiped investigUlon hitherto, since a 
tnaltlpllcatlon by 13 would give na the improbably low nnmber of 120,000 



" The Grasses and Cypenieen give ittlt lower iMnlts, as comparatlnty fewar 
■tin of these have been collected and described. The me«i pwportion of 
the Orasses seems to b« abont 1-I3t)j. Takhig the nnmber of known spa- 
des of plants according to the above caknlatlons at leO.OOO'or 213,600, the 
Qraiiei ought (o amonnt to 13,333 in the first case, and 17,790 In the second, 
while only either l-lth or l-9th of these nutnben b known. When ws 
reflect what enormous extent of plain stUl remans unexplored In almost all 
parts of South America, and in Northern and Central Asia, this d<tfclency 
doe* not appear extraordinary ; and. Indeed, it becomes by no wMaoa difll- 
enlt to believe that we are so deSdent of knowledge of spedca of Grasses, 
that the tot*l number of flowering plants might be taken at donble the nam- 
1>er known, which would lead to the condnsion that only 1-aih or 1-lOlh of 
the Onusea htid.as yet been dbcrtmliuUed." 

OS THE QBOWTH OP PIAMTfl. 
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dUiooB on the growth of idutt," mptRted, that he brttev«d he had locmea- 
fnlly proved that toMaf (pedes of pluita regarded a« ipeclei by botaoJstE, 
were oolj varletJa or hybrid tonat. lliiu, be had produced Antiia lativa 
TlOTa Avaia fi^aa, ^nipl|AMi oflciiHiIe ftuni St/mphytiai oipemHtDR, and 
nun; othen. Ba had not mccMded In prodndng wheat ttum ttaj spedea 

of AffiOft. 

XZW KSat.AXD MTCOLOOT. 

For the iMt four yean Hr. Chariea J. Bprafcite, a membet of the Boaton 
Society of Natural Hlitorj, has been enipiged In collecting and deecTibioK 
the vaiious spedea of fungi belonging to New Engiaad. The nnmber of 
■pedes thns for enumerated and catalogued In the pnbllcatlont of the BoeIoq 
Sodety of Hatoisl Hietory is GT% of wbkh k large nouber ue entlraiy new 



art THE PBOTECnON OF PLANTS TBOX THE 7BOST. 

H. BoaasingBoit has deroted a loeg Mtide in Hw JaMb* de Ckimit tt <b 
Rftigae to the preeerration of plants ttota ftmt, by filling the air with 
•mofce. TliU is not toeommended onali^liUi^enlbe thecmometcratadit- 
tance above the soil Indicates a temperatore below 33°, fOr It would then 
here no eflbct, nor on windy nights, for then [here Is no frost; bnt It maf 
possibly be tbund of sorrlcfi In proCecUng ft'OiC-treea and delicate plants 
from thelBtetVoets of spring, by w)iich their blossoms are so often destroyed. 

ON THE vrTAury of sseds. 

It haa long been a disputed question amoDgi botantats, whether the nnl- 
toaalty existing In the vegetatfoti of dtfforent Islands and continents harin; 
BO othM' communication with each other but a wide expenseof ocean.ls ow- 
ing to a special craMlon in each instance, or to an interchange of seeds trans- 
ported ftom one shiHvtoatMtkerbytbewatwsof theses. H. Ch. Martens, 
jstrftesor at MontpelUer, in a letter to U. Flonrens, recently commnnlcaEed 
to the Academy of Sdeneea, gftB* an account of entain exponents he lias 
insUtnted fta the pivpose of aMBrtaining — Flnt, whether many kinds of 
•Beds are spedaealiy Hghter dum wib'Water, so as to swim on the sorfhce ; 
tatd, secondly, whether, after havtaig lindccgone Ae action of ses^water 
fbr a certain length of time, ttiey«e«tiB hi a condition to getmlnaio. With 
regard to the flnt question, H. Uartms has fbnnd that out ofacwtalnnnm- 
ber of different kinds of fkeeb seeds, chiefly of a large slie, taken at random, 
two-thirds will swim on the waten of the Heditenanean, the density of 
which b 1-029B. To aseentOn the second question, M. Martens caused a 
large box of sheet-iron to be made, dlrtded into one hundred compartments. 
Nlnetj-el^t of these compartments rec«fTed a certain nnmber of seeds of 
dUbrent kinds, and the apparatus thus prepared was flutened to a bnoy. A 
lai^ number of minute holes plnved bi the side of the bos allowed the 
water free Ingress and egress, without any danger of the seeds being washed 
away. After a lapee of six weeks, tbe box was taken out of the sea and 
opened, when, ont o^the ninety-eight kinds of seeds, fbrty-one were fonnd 
(ompletely ronen. The remaining flfty-seven Wnds were Immediately sown 
In pots filled with earth taken ftom a heath. Of these, thirty-fire kinds 
only genntnsted, indnding serenteen of those wtlob are spedficaU^ beaTler 
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tkaii M*-water, and amU not AerefbrB bo baaipoitod to an; dlitance ; to 
that, oat of nlaelT-eiglit ipedea, ei)t;hte«D ottly mlghi g«niUiiate after a six 
weelu' voyage, noder tbe moat fkTonble circnnutancta. Kepeatliig tlie ex- 
yerimeot witb the ihlrty-flTeklada which hadmtaled tbaacdoDef wa-wtuer 
Ha tbli ipace of time, H. Maiteiu left Uwn for tbne monlhl expOMd to it« 
action, aDd ihen foand eleven in a rotten (tate; of ttw other twanty-thice, 
only nine gennliiMetl, two of which were ipedfleally heavkr than sea-water; 
to ttial, after a three monthi' aojoom in the Ma, ■ period moat likely to be 
the Tunal one, seven kinds only out of ninety-eight might have some chance 
of germinBting. The Slclnns connnimls and Cucnriilta pepo ore among the 
number, Mow, if all the dangers be taken Into eonslderuion to which & seed 
must be exposed dnring a long voyage, as well as the difScnlties ft must 
meet with to find a congenial mO on landing, with other clrcnmstances 
odculated to promote Its germination and subsequent preserralioD ttom 
destruction, H. Hartens concludes, with H. Alph. De Candotle, that the 
transportation of seeds by sea most have had a verj' small share in the pro- 
pagation of plants to other shores, and that the hypothesis of sinmltaneons 
cteations In dtffbimt pari* «f the world aoqni>«s much pTobabiUty. 

OS THE fiOTAIlT OF THB BOBOHDH TtrLOAE£ 

Hr. C. J. Spragne, in a recent communication to the Boston Bode^ of 
Naioial HIstotT, stated that a milte of specimens of the Borgbo tarri, Jm^tt 
Doitrria, and Bmom fbni, had been plaoed In his hands for examination by 
Mr. Olcan, of Westchester County, Mow Yock, with a reqnest that the fol- 
lowing points of interest might be examined : — Whether these plants are, 
or ate not, of the same epecles? whether they will hybridize? and whether 
they an likely to lose their pecniiarlties by careleaa planting and manage- 
ment ? Some varieties possess more of (l>e saccluuine secntion tlian others. 
Is this excess a specific pecnliari^, or the result of varied cultivation of the 
samespedes Indifilerentlocalltle*? Will these pecDliarities condnne fixed, 
or will the varieties loss their dlstlnclivenesa wlien grown in company with 
one another? 

The specimens consist of portions of the panicles of dghteen varieties of 
Zulu Knfllr haj^tt, grown In South Carolina, ftom seeds ripened in France, 
and received fh>m Ur. Wray. These spedmens weie gathered In a field, 
where they grew promlscBOiiBiy, by Mr. Olcutt himself, In company with 
Mr. Wray, who identified the varieties, and ttimlshed the Knfflr names. 
There are fbnr specimens of Awrria, the seeds of which wets received from 
France in the same package with the bn^tt, and planted in the same field. 
Also, (bur specjmeni of ZkHHrio, Broom Oim, and t^ic hybrids with fin-^ 
ncrt, grown by Ur. Olcatt In Westchester. I have added to these fbnr 
specimens of locket, grown in the District of Columbia, that the saite of 
specimens may be yet more fhll. Hy remarks upon these specimens will bo 
confined to the ftnlt alone, as I have not seen the growing plants, and can- 
not, Iherefote, speak of the dlffMences which may exist Id theh' ibliage anil 

Sleudel, in his synopsis of the grasses, ennmerates the rollowlng allied 
species of .iliuUpagtm growing in Asia and Aftlca: — A. An-jAun, Auct.; A. 
raieni, Wtlld.; A. nbglabrttcttit. Stead.; A. BacckaraHu, L. (sub. Holcus); 
j4. MrtioOi/Ianu, Slend-i A. tugtr, Knnth; A. eertutu, Roxb.; J. Ocolcn; 

Boxb. ; and he implies thM most of these may be vadetief of the Ainbtpoffo^ 
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Bari/kim. Beside* these, la J.. AvNnuwfit, Seet, tiam Kew Orle«u. ThcM 
■o-called epecEea are, In all probabUllj, ftoaniied on permanent Tsriedea of 
the grata which has been grown fbr Ita gnin and i>>ti>ge for centuries la the 
flasC Indka and AfHca. It was placed flrst in the genna Bolctu b; UnnnoB, 
bnt has been separated Item it and ranked In thai of Aadn^gm. Ills still 
kept there bj some of the beat botanists of* the daj; but bj otben )t ia 
placed in that of SorgJaai, a genua aeparated ttom Aadrapogoa mainly fVom 
lis ptmicnlate inflorescence and coriaceons glnmes. The species named for 
Drummond, bj He«s, l> probably a form of the same plant which had estate 
Ushed Ilself at New Orieans, An authentic specimen in Dr. Qray's herba- 
rium does not appreciably differ from some of the varieties grown in South 
CaroUna. 

The •thirty-one spedmens laid befbra yon are thought to represent Ibar 
ipeciee, and many vtuieties. The seeds came ftom France, but the plana 
furnishing them originally came tcoai widely sepai^ted localities. The dif- 
fereucea which they exhibit ore In the color, shiqte, and luurlnesa of the 
glomes 1 the color, shape, and prominence of the com beyond the ginmes; 
and (be open or compact growth of the panicle. If these diObrences were 
constantly exhibited together, — If the difference of shape were always 
attended by a dlfferenoe in color, and that color always accompanied by the 
same hairiness and exsertion of corn, — theie would be strong ground to 
establleh specific differences. But sncb is not the case. The apocimens, 
placed side by side, exhibit a complete gradatioa between the extremes of 
the series. Those which rary most in ahape are similar in color. Those 
which differ in color are Identical to shape. The halrlneas and the degree of 
exseition are coexistent with the extremes of shape and color. There are 
four which are especially intereeting. Hr. Olcutt grew Broom Com and 
Douirba in rows ou each side of Sorgho sucr^. The result was a plant partak- 
ing equally of the characteristics of the parents on each aide. The eighteen 
Tarieliet of Impbee, thought to be so distinct that dlfTeient native names 
have been given them, exhibit every Intermediate form imaginable. Soma 
^omca are nearly white; some are specked with brown and black; some 
are all brown; others all black. Some have ovate pointed glumes of every 
hue ; others have obtuse glomes, with a broad, scorious point, or rounded 
l^nmea with no point, throu^ the same sedea of color. The corns are 
either enclosed or exserted through the whole series, irrespective of color or 
form. Some of the varietlea of Impbee present a peculiar appearance, ftom 
the peiBlatence and prominence of the sterile apikeleis; some, differing tn no 
other respect, have these scarce visible; and some have them not at all. 
Color and hairiness are among the leaet reliable of botanical cbantcteia, and 
Should have but little weight In plants so closely allied ; and the other difitor- 
encc« are exhibited olmoat a« promlnentty In dlffeient panicles of the same 
acknowledged variety. 

The question of the bybridlty of species of plants bu lately received doee 
and csrelhl attention. M. Charles Naudin has recently made a series (^ 
interesting experiments on the cultivated pumpkins and sqoashes. He has 
arrived at the conclusion, that neariy oil those grown in our gardens may be 
referred to one single speciea. He has particularly examined the changes 
which artificiai impregnatioQB will produce. We often hear that cucurblta- 
ceous planta ehould not be grown together, or they will Injure each other. 
This gives rise t£ the quesUon, whether the fruit of the same season can 
acquire another's peculiarities without flrst being grown ftom the seed, the 
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Rmilt of lacli iaipnpMtioD. SocbtuipniTadtoIwttiacua. ne iMflnnic* 
•( Ibe pollen on the timStat tb» ttttt* j'SMlaaaohM tocommnnlcatieiQ tl 
ttao ckmractBctotlM of the plant fluniililBgtlMiMilleB. Bat it. NaiidlB fladf 
thM tcne ipectaa, niulottbtcdlr lUtttaKt, ean Kuce be made lo bybridlie, 
•Ad that eUMil*« and lemif hj-tiridatlon Mk«a fiace only amoni; vailetlM 
of <»*(peeiM. Dr. Or^ bai ibom sm leeantly an mt oC oont eiihibltiDg a 
brl"i<l>tioo mon or Iwi common. It wM iweM owv. In whtch keroelt of 
bard, UDOodi, jtBa^ con wen Imgularij dlatribttted, catmuttni; wltb the 
wbHe, wifnkkd kcmda (tf tha t*cet Here On mere Impregnation of ih« 
tfina of whlla oom by tbe poUen of the yellow had been uUBclent to coQiert 
thoM Kfaint wbl«h It tondied Into pcifNt yellow ami. 

The sporu and rarletiea of com have a itrong bearing npoo Hie qnenlon 
of the ipedfli] Identic of Ihoae vkrietie* of Sorf bsm. Thongh some bota- 
nist! hare made ipedea ont of die varletie» of Indian com, tt b ganenlly 
beUered that tban are aU the reanlti of eoltiTatloa on one ipedee. One pe- 
cnUarity of one tbrm dalnu Mtmtion ben. The plant bea been fbnnd grow* 
in^ ^qMienOy wild, with tbe unto «Btlittj GOfend by the Klamet, which 
prefect br beyond It. Bat It ta uld tha^ anar a UlOe cnJdTatkm, ttMM 
gtamM dlM^pear, or become so *bbt«v]«tcd m to allow tbe gralD to be 
entirely Bacormd, as b> our Karden growths. This same difftecnee l« to be 
•e«n in tbe railetlee of Sorgham trader coaBldeiMlon. Tbe Donrrha most 
exbibltl thif abbreviation of ginme and pcOmineiMB of grain, and this vart- 
•tyls that wUtJi is known to have tieen longest tradercBltlvatioii. 

The qneation, then, ariiei, whether planti woidd so freely bybridl^n and 
exdiange pecnllaritles, ware they of different apedea. Doei not thi» hytoid- 
ity point to Identity T We do not see other grasses, which grow broadcast la 
onr fleide, hybrididng Dstnrally, and so perfectly as to become dlTeistfled in 
an inextricable seriet of graduated forms. The Poas, Panlcnml, and Fee- 
tncas, which abonnd In onr Uelds and meadow*, do not intravhange their 
•pedflc pecoliarities, bnt grow side by side and maintain their Identity. Bnt 
the Soigho is no toooBt placed side by side with Broom Com and DoDrrhB, 
than the three hybridize, and inodnc«*an oSkpring cMnbiaing the pecallarl- 
tlesofall. 

The aorgbam vulgan has been cmttratcd ibr imttM centrales as a fteajte 
plant, and as food ibr animals and man. The qmetlon of Its production of 
symp and sngar is by no means a recent one. Experintenis were made 
npon it more than lulf s cestary *go in Earope, and one ot lis names arose 
fh>m the saccharine secretion of its cnlm. Its native conntry Is unknown; 
bnt It is inpposed to origlQate in the same traces where It has been so long 
cnltlTated. Its grains hare been (bnnd In Egyptian sarcophagi; and these 
are said to have produced planta identical with the modem Dourrha or Jnarl. 
After this long cnldTUlaB la all kinds of w>ll atid climate, and nndcr such 
varied treatment, It would be strange Indeed If It did not exhibit a wide 
departure ftom lis normal type. If the Indian com has become so Hstonleh- 
ingly changed in a shorter poiod of time, we may well nnderatand that the 
Sorgbom aliould wander into all the varieties opon which botanists have 
Bought to found distinct species. 

I am Induced to 1>elleve, thetefbre, that Brtmn Cbrs, Bor^o mrt, fnpket, 
and DtuBrka, are varieties of one primitive species, the JiKfrflpcy™ fbrJAiim 
of autbbn, or, a]Iowin<; the genus Sorgum to stand. Sobohdh tdloarb. 

Tbe establishment of this l^cl will answer many of the qaentionB which 
have been asked regarding its economic value. If they be one species, tfaer 



;.. Google 



WDVAWT. 819 

wm of conne brbiidiie and exdumge «hUev«r ptopMtin Otej pomMi. 
The uccharine secretloiu of on« Tutetf will be dlmlnlihed by h]-brtdalloa 
1rldi another not poia«wed of an eqoal amount. And tha taeiiaxim qoali- 
tka peculiar to oDs may be lost by planting In a soil or dimal« diRerlnK 
ftoin tlMt irblch hu broi^l tliem foith la nnnraal qoantity. If their enltl- 
Tatlon ta a tmtige plant, and a iTnip or ingar-pradiidlit! plant, itudl prore 
proHlable, the hm ot lbs grain fai the fbrm of fionr, a» well as food tlx caOla 
and poohiy, mar conahkrabty dlmtebh tbe cott of coUiTBtlon. 

OH THE DUEAIION OP THE LIFE OF PLANTS. 

Tha KOontag paper wis nomtlr raad hefon the Botanical Sodety of 
BdlnboiBta, br Pi«r. Flenilns: 

The phrBMn ordliiaitlr cnniriored to «xpmB the dnratioa of lite In planta 
anaiiDn>]i,MenBlals,andpeieniiIala. TltnTfngtheBali)ect,hoiraTm,lnref«r- 
euoe to (knctlon latber than teaiotu, dlvltlomi mQch more anuistent with 
the pheDoama mnst be tflaortBd to. Tbm, In the case of annnali. It may 
happen. In an nnfcioiabiG seaion, Uiat the plant muf ontUve tbe winter, 
flooilah during a portKia of tha following MaioD, and thai become a bias- 
irial. BM tn many eaaei tkosi planU teemed hlenniakmerely extend tbem- 
MlvM during the lint mmod, ud In the foUowiag Sower, ripen their seed*, 
■Dd pariah. Bni in both cam lbs iduit dies after barlnK once execoted Uw 
fanctfoB itf rapnidKtIoD. Thoae idanti have their Tilalf^ comptotdy ex-' 
haoMed by the ■ead'.pradDdng proesM, and, hi eonaeqoence of tfali ftanettonat 
diaracter, tbey constitnte a vvrj distinct gKnp, lo wbkh the somewhat 
amblgnoiu term Monocarpoiu has been applied by De Candolle and Undley. 
It suggests the idea of tbe plant prodndng only on« carpel or seed-vessel. 
AsdeflnedbyLladley,bo«ever, it m^ be convenieDtiy employed. He says; 
"Monocarpom, bearing fTolt bat <Hice, and dying after AncdfleatlOD, as 
wheat. 8e*ne Itve bat one year, and an called annnala; the term of tbe 
exiatence of others Is prolonged to two yean, — these are blennJ^a; othm 
live fbr many yean befbre they flowm*, but die Immediately afterwards, a* 
a« Agaoe ttmaifona." 

In proof that It Is the piodoetlon of the seed which eoomuMt the vitality 
tg die plant, tt wHI be Ibnnd that by destioylDg the flower-bods the lib of 
Qie plant will be prolonged mttU new flowerJnds be prodnced, or those 
•Iieady extsHng bnt In an impttftet state tMCome devtlOped. Thns, I haTe 
kept the common oat, AMaa »atkia, for tour seasons by catting off the Sow- 
erlng BCem. Tbe aonaal banm^beeaatly converted Igto a biennial. The 
tree pillow, Laeattra arbant, nsMdly considend a btonnlal. In one case ont- 
Hved tbe greater part of the seeoad winter wlOi me, bnt perished by tbe 
severity of tbe fhwt In the spring of 1S53, having a stem displaying Bpuijotts 
annual rinift of growth, aboat sixteen In naiaber, maililng intermittent 
action, inespectlve of the d«ad or winter season, and well calculated to give 
a talataiy warning to the vaget^le paleontologist. The drcrunstance of 
tnonocarpoos plants havli^ th^ Itfb prolonged by being prevented ftom 
Sowering, and the production of new parts Ibr flowering potpoies, give no 
countenance to the assertion of Knight, In his paper " On the Beproductlon 
of BnSs: " " Natnra appears to have denied to annaal and biennis! plants (at 
least to ^ose which have been the sabject of my experiments) the power 
whlcli It has given to perennial plants to repiodnce Ibolr buds." This charac- 
ter of the Individual plant being capable of reproduction only ofct, was well 
30 
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known to R>7, wiio nata that mch pUnts mar live erea Ave jtarl. TlM 
•econd ph;aloloKlcal g[roap, to which I shall now direct your attention, hM 
thli propertj In common with the precedinK> that the item, after flowering 
and ripening the seed, perishea, together with the root bj wfajch U is nour- 
ished. In this TBBpectlt ma; be termed an annnat; and as examplM, nuty 
tie qnoted the tulip, onion, moDtuhood, and very man; of the plants termed 
berbaceoos. These differ, howeTer, fhnn theordlnaryannDAle, or once-flow- 
ering plants, by the prodnctlon, at the bas« of the stem of the preseal jear, 
of a bulb or tuber, destined In the following spring to form its own roots. 
Independent of the parent boib or tnber, no^ exhausted and dead. This 
mode of secondoj? itprodoctlon or extonjioa la well illustrated b; the com- 
mon orchids, as the common OtcJum wuurtila, where the iMilb which Is to KtT« 
rise to the stem and flowers of next season ma; be otiserved of & paler color 
and firmer texture than the one in the course of being exhaosted and read; 
to die. In the case of the two bolbt of the Neoaia iptraUt, or ladles' traces, 
Keith, hi his " System of Fh;Bkilogic^ Botan;," 1. 38, states : " If a pair of 
these knobs Is taken and separated, and then immersed in water, the one 
wfll y» found to sink, and the other to iwim. Tills Is a phenomenon which 
•eems also to have puzzled the slmpUsts of antiqult; not a little, and to hare 
flreh rise to a gnU deal of Idle and lupentiliouB coittectnre. It was thought 
that the knob that swims mnst Deceasoril; have possessed some pecollarand 
potent properties, and Hccordingl; some potent properties were liberal]; 
ascribed to it. If prepared In apartlcolarmanner, and worn about an; one's 
person, It was believed to hare the singular propett; of eidtlng, b; means 
of proper management, a tlolent attachment to the wearer In the breast of 
an; one he pleased. And this belief," he adds, "ia still a Tulgar error 
among tbe Ignorant nad suBMrsUtions." The group to which we have now 
referred, baa been. In a great measure, overlooked b; mote tecent t>otanlsts, 
akhongb IM diaracleristlcB were Icnown to Ba;, and confounded b; tbem 
with the group we now proceed to consider. This third ^roap was donoml- 
Qited b; Unniens SuflVutlces, and thus defined, " imncis sobllgnosia quo- 
tuinis fera supra radlcem perenntlbus." (Phil. Bot. 74.) Lindlqr has adi- 
TlBion of plants which he terms Pol;carpous, " having the power of bearing 
fhilt man; times without perishing," and a subdivision of this group he 
terms Rhlzocarpons, " or those whose roots endnie man; years, but whose 
Items perish annually, aa berbaceoos plants," (tutrod. to Bot., 175.) The 
modlfl cations of this group exhibit considerable variety of cbaiacter. The 
A>Ih>wlng ma; readil; be distinguished: 1. Wbeie the flowering-sum and 
leaves perish, while tbe collar and root remain, for the benefit of tbe buds to 
be evolved fh>m tbe former in tbe following spring, such as strawberry and 
borseradish. 2. Where the flowering^lem perishea logetberwlth the collar, 
but where rhizomes are produced wltb bads of an eqaally monocatpons 
character as the parent, as mint. 3. Where the stem, collar, and root, per- 
ish after reproduction, having given rise to a stem with Its roots capable of 
outliving the winter, and prodndng fiowen and fhilt during the ToIIowIdk 
season. The common rasp is a good example of this group. 4. Where tbe 
wbole plant dies after maturing the seed, and n>nnlDgflDm theUem a tuber, 
as in the potato. Here we have an agg^regatlon of flower-buds destined to 
produce indivldaals with tbe annual or monoeaipons character. These 
groups nt rhizocarpous plants do not seem to have occupied, to any extant, 
the consideralion of botanists, ellhDnirh, in a physiological point of view, of 
great interaat. Tbe fleld. Indeed, ma; be regarded as I .... 
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■toffroe nnoecBpfed by our boUalcAl writen. The lut great graap, in refbp- 

«nce to tbo term of life, deuomiiiated PereimU, or. Id the pbxaae of liodley, 
Canlocarpotis, are those " whose stem endnrea man}" years, constantly bear- 
lag flowers and trmU, u tree* and shrubs." In this group the efforts of Utb 
Bie of two klnda — the production of buds of extension and those of ftnlt. 
nte ftttlt, flower, or Med buds, refiemble in some degree, la their function, an 
anntial or monocHrpons plant. Death follows the reprodncdTC prooes9. It 
b otherwise with the ext«nBlon boda. Both, howerec, are greatly under the 
tufloence of external drcnmstances. An abundant snpply of nooiisbmeut 
nakes d tree generate extension bnds almost excloslrely; whereas a scanty 
■apply of (bod promotes the reprodnctire effbrti, and frntt buds pnaloml- 
nate, a process the reverse of that which prevails In the animal kingdom, 
where It has long been alleged " sine Cenie et LIbero IHget Tenu "(Hor- 
ace). By man; v^etable physiologists tt has been supposed that the life of 
a tree is conaned to its bnds; that the stem Is a sort of dead s<ril, or, rather, 
nipport; and l^hcr,that the bud. when it evolves in spring, acts like a Seed, 
tending downwards certain resselt to act as roots, and another set upwards, 
fbr extension of the iBdlvMual and the formation of new buds for devel- 
opment in the fbHowIng season. In this rlew of the matter, the tree, with 
fte exception of the Irads, Is an aggregation of dead cells. The anthon 
who have adopted this notion liave been chiefly influenced by considering 
the power which bnds possess of develophig themselves In oettidn drenm' 
stances, even when detached fhim the stem, as In the act of budding, and 
even by the more ordinary process of extension by slips. To this view of 
v^etable IDto there liave over appeared to me to be gnve objections, which, 
to save the time, I shall state very briefly. 1. I shall not here dwell on the 
fbct, that, by particular processes, the leaves, stem, and roots can be made to 
produce bade, or the parts supposed only Bnbservient to vitality can exercise 
living ttiDctlons fMm vital centres, nor on the action of poisons. S. When a 
tree is grafted —-my a cnUJvated apple on a crab stock — the buds of Cha - 
graft may extend Into a lofty tree, and yet Its downward roots, although be- 
coming continnous, never embracing the stofk and reaching the soU. Tha 
■took remains the same in its barfc, wood, and pith, and, after many years. 
If It prodQcea buds and suckers, these Invariably retain the characters of 
tbelr crab original. Tlie practice of dwarSng fruit trees would prove a fall- 
tue If the bads contained the whole llfb of a tree. A. slow-growlag slock li 
•elected, on which Is Inserted a fast-growing grafl, or one inclined to gen- 
erate extension ratber than fhilt bnds. If the bnds of the graft annually 
sent down their roots to the ground, the Influence of the stock should cease 
by the second year, an event which does not occur. 3. The dlBbrenoe 
between snmmer and winter fMled wood Is equally hostile to the notion that 
thelifbof a tree is limited In winter to Its buds. The cells of the newer lay- 
en of wood ate storehonsee of nourishment : the sap, when banning itt 
Mcmt, Is neoriy^pote water; as it ascends it beeranea more and more loaded 
with the contents of the calls through whlob It has traveled, aod the bnds 
Me thus supplied with nonrlsbtoent by the living agency of the former year, 
which made the buds and provided for its development, Bence the com- 
parative lightness of timber felled after the bud has evolved ils leaves. Th« 
Mem of aiiee is the coQuoon support of all the organs, the receptacle of the 
pecnllar jolcee, uul the stoiebouse of nonriebment. The buds evolve sim- 
BUaneoiisly or successively according to a law of a symmetry and coopeta- 
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OTW VAKIBrT OF ■WBKA.T. 

M onB of tlM iMMiagi of the Fieuch AcA4eia7, daring the past year, H. 
OneilB'VteeTllla prodnoed ■ luunber of wbeM-Julmi of more thiia Mrea 
(bM 1> belglit, «*ck of Ibeni beuing aejeral splendid sm. Thia Qua ipe- 
dM of whtmt dulTM IM oiigln from flve graliu that were found Id an Egj^ 
Uui lonb, and Ibni bad lix tbtxwuids ot year* beea fttatrrtA ftom all 
exncnal InJlnHK*. Sown out tn 1819, tbey grew up lazaHaiillj, aitd.7ielded 
Iwelre-hiuidrBd-lbld prodoce, — Ib conacqaence of wblcb H. Droolllanl made 
varfoni eMnpaiattre axperimMta la Soulhem and CenlnU France, as well aa 
In BtiUanf . In 1B30, Ibeae experliaenCa woie toitde on a laige Kale, and 
•uomed a mora ImporlMit cbaiacKr. Since then they have been legidailr 
conttanad, aad tbe raiiilta bare been offldall; confinned. One half of ft 
field wa« aown with the Egrptian, the other lulf with oai common wheat; 
the IbiBW fare aixtr-fold, the ncond a flftacn-lbld prodooe, while com- 
mtMily a nrea or eight-fbld prodnce ii conddend a £»lr mm. Sown out by 
•Ingle KTaiw, the ^ypthui wheat y Mded a flre-hnodred-and-flfty-six-fold 
baneM. The ezpeiimenti are now made in alwayi increasing ezteiiEion, 
and not lea* Ibui 1,000 kUognminee of " monimy-wheat" have been sown 
~ K of Modalx. 



Of the 1743 phnDogamoosberbaceoas plants of the Flora of the Northem 
United State*, dimlniBhed to about 1690 by the ezdasloa of the alpine and 
tnbalplne ipedea, here left oat of view — 

S13 ipeclee, or SO per cent., range aonthward to the bothers of the Gulf of 

S38, or not qolte 33 per cent, extend northward Into the Saskalchawan 
basin, or to Labrador. 

107 of these reach or cros* the Arctic circle. 

24 species, or less th&u It per cent., range fhim the Gnlf of Heiico to tbe 
Arctic circle. 

180, or 101 per cent, range ft9m the Gnlf of Mexico to the SaskatcbawMi, 
or Labrador. 

348 species, or over 14) per cent., range ftom the Golf of Mexico to th« 
Great Lakes, or the St. Lawrence. — Prof, Ami Orat. 

THE WILD DJDIGO PLAST OF THE 800THESN STATES. 

Kr. meeler atnlea HM die combob wUd kidtgo plant pf the Boathem 
Dnited Stales {Indigo fera Gnotiniana) la oemmoidj aaed by the connvf 
people In Georgia, hi i^aoe <^ I. Nacforia, aof It yMlda an fatdlgo wUA, to 
■D aiqiearance, Is eqniil to the commM«lal arHcle. " Joet when II is b^^ 
ning to bloom, the old wires colleet fhim the woodf u mmA ^ Ibe pUal M 
tbey can procnre; they steep It In water some tweitQ-fMr hoon, mitll U 
assmnes a greenish tinge, when tbe Bqnld is drawn off and dumwl BntO It 
aasuneaiti proper bine color; it Is then eardeii b]r the addition of a small 
qnaatlty^ Ijre Awn wood aiheB,audallowedloietae; tiie aediment la then 
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collected, pat Into coaiM bags, and dnlued diy. Mid It U then tucd In the 
nme way at the ordinary commercial article. Those who hare lued It rncwt 
Insist that the color Im better and more pertnanent than that of the exotic 
Indigo, and tbat the same quantity of the plant will yield much more than 
I. tiadaria. Thar aie in the habit of calthig It three or toar ttmes in the 
•eason from the some root. Somellmea they gather Jhe seed and >ow it la 
ooDTenlent places, where it wUl flooriah and yield a anpplj tot years. It 
■eenu likely that thl« wild indigo might be made t, pnMttAle crop in tlie 
South; with thb great adTaniage, that it wonld be produced on lands now 
waste and OHleesfbr any other pnrpoae. — iVq^. .^an Groir, SOtimm'i Joar- 



OH TBS ORlOin mi> DISTBIBDnOK OF SPECIES HT PI-UTTa. 

Dr. Hooker, of England, In bis recently pnbllBhed work on Uie " Botany 
tf the AntarctlG Voyage," In discasaing the relations and dlslrlbatton of spe> 
tdes In plants, lays down the following proposltionB as axioms : 

" 1. That all the individuals of a species have proceeded ftom one parent 
(or pair), and that they retain their dlstioctiTe (BpedQc) characters. 2. That 
■pecies Tai7 more than h generally admitted to be the case. 3. That they 
are also mnch more widely dlstribnied than is usually supposed. 4. That 
their distribution has been effected by nBtoralcaasee; but that theae are not 
necessarily the same as those to which they are now espoeed." 

" Hybridization has been supposed by many to be an Important element 
Id confusing and making ipeclea. Natoie, however, seems effectoaily to 
bave guBided agalnat its extensive operatioa and Ita eSteta in a natural 
atate, and as a general mle the genera most easily hybridized In gardens are 
Dot those In which the species preaeot the greatest difflcoltiee. With regard 
to the facility with which hybrids are produced, the prevalent Ideas on the 
■nbject are extremely eirooeons. Gartner, the most recent and earend 
experimenter, who appears to have pnrsoed his enqniriee in a truly philo- 
Mphlcal spirit, saya that 10,000 experiments upon 700 spedes produced only 
SQO true hybrids. It would hare been most intereatlng had he added bow 
many of these produced seeds, and bow many of the latter were fertile, and 
for how many generations they were propagated. The most satlBfWMry 
pm>f we can adduce of hytnldizatioa being powerlesa as ao agent in pro- 
ducing speciee (however much It may combine theni), are tba facts that no 
hybrid has ever afforded a character foreign to that of its parents, and that 
hybrids are generally consUtutlonally weak, and almost Invaiiabiy barren. 
Uniafxnal trees must oSbr mai^ hcllities for the natural production of 
hytnida, which, nevertheless, have never been proved to oocor, nor an such 
trees mora vaiteble than hermaphrodite ones." 

ON THX TBANSMDTAnON OF WHEAT IKTO CBB88. 

It la a popular and widely-extended belief, that the purest and best wheat 
may be planted — that it may germinate, grow, and forma plant — but that 
(he occurrence of certain casualUes — as sudden fteezing and thawing while 
the ground is wet — will, by some mysterious process, transmute the plant 
Into a widely dlffi^rent species, viz., cheea. A similar belief prevails, less 
exiensivet]'. In regard' to (he change of barley Into oats. ■ 

The advocates of the transmutation of wheat Into ctaesi have been repeat- 
80* 
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MOr caDed on to demonttrUe the aBepd ekange, uid u an Indneemmt for 
thcon to do thlt, pnaoinu hare ««tn«lJ5 been oAbred. 

A late TSTlnd oT tfae tnumUMIm rmttto-naf taidnced Beqj. Hbde«, 
Etq., of BoflUo, Ker Tofk., to oAr if p>«tnlBii (tf one hondred dollan to 
•uyoMwko «konld ]»oT»tlMt Wheat had tened todicM,— tbe premltoB 
to be awarded midcrtkB inpoiTMonvr a«odimMM ai^oiDted bj the New 
Toik State AgrlodiaTBl flactetr-, Tbapreoilam baabeendahnadl^Baiiiael 
D**idMni, of Omea; HonNw Odomj, 'Hmt T orki Tbe ■odeQ' af^loted a 
eoBmlBee of kmaHgatlon, I^f. Dewey, of Bbcbeeier, cbairmaB, the R«nit 
of whoaa auJBUnatloii la tlMta detsUed Utthe SeWTork Ommty emibmraif 

" The ex|>eriinent to prove tnuunialMioii waa the foUowIiig: Aqnait}^ 
of earth waa passed thnHiKh a Sne ateve, to separate all chess seeds. It iraa 
plmpediDapao^aBdBeremlbMdsar.wbnt ^aimdlnll: .meat the wheat 
came op, h was anl^ected to all tbe hard treatment that dsobIIj prodacea 
WtnMr-kllUng, tiz,, flooding' wkh water, and ^tenjatelr fttexing and thaw- 
ing fbr'MTwal ttmee. LUe fn the apring, the whole coDtenti of tiie pan 
wen nmoTed and B«tt oat hi open ground. When the plants of wbeat threw 
oat their heads, there appeared chess heads also. Tbis raaas of wheat and 
ebess p]anta wai bTongtit in and placed befine the committee. Blalfc« of 
Cheu wen shown, the roots of which wen fbnnd to proceed dfanctl; from 
Oie planted heads of wheat, which jet temalDed entire, and In soine Instan- 
ces they ware fosad to Issne ftom Uie half-deeafcd grains of wheat thetn- 
aelTee. Tbis was loolbd apon as conclosire. 

" The roots were taken hj the committee and filst soalwd In wat^v and 
afterwards gently washed, t^ monng them backwards and forwards slowly 
Uuongh It They were then careftally Examined by microscopes. Tbe roots 
of the chess were now perceived to Issue, not fttnn sear the end of the grain 
trf wheat, as is nsual In sprouting, bnt from the tide, and. In fa^, frma 
almost any part Further examination showed that they merely pasaad 
ftroiij* CTe»ic«B In the decayed wheat grains, and they were separated from 
tbe grain* wHboQt tearing, being mer^ In contact, wlthont adbeeion or con- 
section. Borne of the more mjnate chess fibres were obserred by an acbro- 
natic micrMcope to extend otot the Inner sniface of the bran, wbete they 
had gone ht search of the nonristunent (which Is known to abound Jnst within 
Am Itran), in the same way tliat gT4>e roots hare been observed to spread 
UTtr the snrihce of a rich decaying bone. Bnt they easily separated, and 
bad no connection with th^ grain. It was-tettsfoctorl^ proved that the 
chess plant eonld not hAve coine from these grafna, bj the f^ct that the same 
single iUlk of ebess was thtta connected with Are or six dUIbnnt grains, 
which conld no more liave orlj^ated It than Ave or six cows conid batons 
oalf. The examination, tbereibn, did not prove anything In favor of trana- 
mntatlon; and as Uieie were many posattrie ways In which tlM chess m^lit 
hare become scattered on tlie soil, the whole experiment was admitted by 
aU parties to be is 
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Tbs hdlltr with which, theorlei an extemporized b? nun; who hare 
Utile or DO knowledge or the nerroiu Btnictnni, Is only anrpassed bj the 
flwQitf uul confldence with which men attribnte pheaomea& to electricity. 
It mB7 be wdl, theretbre, to itale that oar knowledge of the nerroiu ByBteTn 
l«Mpi«sent hilU InftDcy; wehkvenoteTeaeMabUahedaBecnrabasIs; wo 
h&re not establlahed the primaiy dala. To quote the emphatic language of 
one who has gl»en hia Ufb to the »nbject, " Our knowledge even of the 
coarser framework of the nerrons ^yalem la Btm too much in its Infancy to 
peimlt 08 1« Teatnn, with aoj aucceaa, od the comtmcUOn of theories 
leapectlng the fUnctlona of Ita rarions elements." — Stu.linq, U^er dtm 
Btm der NtrvtHfrunitl^attr. 

OK THB SO-CALLED CHOLEEi. COEFUSCLEa, 0& FDNGI. 

Dr. Lander Tindaay, «f England, In a recent pabUeation, mafaa the fbllow- 
Ing remarks on the ftin|;iis origin of cholera : 

"Tbe iaolated or 'dlafiit^;rated IndlTldnal oelta of tbe tbiDea probaUr 
include manr, If not moet, of the ' annular bodie*/ ' ebokta eorposeke,' or 
'ftangi,' whldl Ki startled the hiattdoglcal and laedlcal world derlng the 
dxdnx eptdemk of l8tS-9. At lent the nitlinate demenli of theae ttonKs 
or HbitBiKM, aa obaerred l^jiaymit, cMT«apoadbtflwlrdMracMr to those 
pnbUthed u deOneatlte of tbe bodies In qneathM by tIMr Wigtiial dlwwvtr- 
UB. I beDenHMt potatoes, oatmeal, bre*d,«nd'tlM*««etablea of cannon 
broth, will flunlsh most of tbe forms -ot the once ftm*d 'anntdar bodiea;' 
UiBt Oer •» not, t]iet«fOT«, fttngoid In their nitnre or origin; wd that Oer 
hare no essential or causative retatioa to ebiriera. I hCve fbimd tbem 
tqnallT'lnottierdtoeues — asinthestoblsofdlBnliceaBDddrsenlay. * * 
It wfD be erld^ then, that I can see no aariaftctorr gro n ndwoik for the 
fimKns4hei»r "f diolaa, which, I am not * Ittde nt^rbed t» fln^ ttfll poa- 
■ess M pownM adniGstes." 

CUBI0C8 IITSECr DBPBEDATI0H8. 
Atameeut illtlagartlMAewlNnrof SetBni)ea.BtFuls,UmllalTalliaBt 
drew attmUon t» aw fhet thMannmberof balU in tbe eartildcea bnxwM 
flvrn the Crimea had heaa idereed parti j- Or ntiM^thntmh by ao Insect, ba- 
longlng apparendr to the tribe B/mmoffra. As fiw pioctnga an (rrUentlr 
BM made for the pnposB of. Asltmr, and as no flrasments Aom Am Mold be 
Amnd, the inftTHice I* that the Insect as*s the la*d — and ret ftaMb wfr 
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maloglBts UMTt that nich a thing la not likelj. The Insect being entlrelr 
nnknown to French vtmnt, ibe Harahal annoonced (bat ho had, in tbe name 
of the Academy, writtten to the KosBlao Embuiy, lo ask If BiuBlan ball- 
caitridgcB In the Crimea had erer been noticed to have been pierced by 
lB»ecta; and. If >o, if Riuaian eniomologliCi can fclre any details reBpcctinK 
the Insect and its way of llTtng. The Uarsfaal adds, that ll leems not to 
bave any dmlliuide with Che CtUmia auraia, which pierces throngh lead, but 
cast! a^de the lead It cats away. M. Dnmeril, In the ooiine of some obser- 
TBtioni on the sabject, said that examples existed of balls having been 
pierced through by Insects at Toulon, and that the Usect which had attacked 
tbOM AMD the Crimea wag nndoabtedly a Uivctra. 

SOTSS OF EXFEBIMENT8 OS DiaKaTKOf. 
Dr. HarUy, In a communication to the British Association, Leeds meet- 
ings, stated that, contrary to an opinion lately pabUsbed by Bernard, the 
dlstlDguIsbed French physlolngist, he bad ibund that tlie hnman saliva con- 
tains both Bulphocyanide of potassium and Iron. The latter substance, 
however, can only be detected atter the organic matieiv contained In the 
Kcretlon are destroyed by burning. Dr. Hariay had ascertained that a per- 
son of nine stone secreted between one and two pounds of saliva In twonty- 
fbur boors. The gastric Juice, the anthor sold, does not deetroy the power 
possessed by the saliva of transforming starch bito sugar; consequently, the 
digestion of amylaceous food Is contlnned in the stomach. The gastric juice 
bas the property of changing cane Into grape sugar. The anthor made 
some nmarlu upon the cause of the gastric Juice not digesting the living 
stomach ; and said that Ms experiments showed that It Is not the eplchellam 
lining the oigan which prevents its bting digested, but the layer of thick 
roocns which covers Its walls. When the latter suttstance Is aheent, the gas- 
tric Juiee rV"*r ttw walls of Che living stomach, and digests them, causing 
peiforatlMi and death. As Hoards the bile, it seems that this secretion takes 
•n active part In rendering the iktty matters of our food capable of being 
aburbed Into the system. The most cnrions of all the digestive fluids, how- 
ever, la the paooeatlo seccetlon, for it unites b) Itself the properties of all 
the otben. It not ooly trand'onns starch and other socli substances into 
•agar, but it emulsions fat, and even digests protein compounds. As a rem- 
edy In indigestion, pancreatine shoajd be greatly superior to pepsiue, which 
can only digest one kind of fbod, namely, protein. The author said be bad 
been Wwrbig to obtain pancreatine In a perfectly pure state, and had been 
to » certain extent succosstUl. With panoeatine we should be able to digest 
any kind of food WB pleased; and, therefore, the obtaining of it In a state (f 
purity wooid prove an Invaliuble boon to si^eiing humanity. 

THE 8ALIVABT QLASDS. 
The siliya appears to possess three most important properties; firstly, It 
destioys vltaUty in oU aninua and vegetable mkttar; semndly. It loosens the 
tissnes, thereby preparing them to receive the saliva itself, and Dltlmately to 
admit the gasolc Ji^ ; «td thirdly, It mechanically softens and dUulcG haid 
or dry fiwd. When a cow fills her pannch with grass, she places there a 
large aBumnt ot ailag vegetahla material; lying In that organ, or transfor- 
ibig-lttatha second stomach, no way afltocts Its Tltallty, but when tbrowa 
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b*ek Into tbemonlbij and It comM In eooMiS iHth the MtUvn, thlBn tt Instant- 
1; dies, and becosiw awMrially kltentl In appunnee. Eumlns th* bob- 
ttnuof thaftiM thiMBMnnachaof acoir, orKsbeep; In tbc two fiat tlM 
ftKMl 1b evidentl; liTing gratf, :Uit bi. tba. tbird it; bu tba awwance of ■ 
OKitQaj^r w«ll*bD)M ngOatalp — num SMriyAlUedtn color and kppwr- 
ance bi iploBcb, aai, h ;7M, It bu only amD tat eoniMt wkbi the uliTs, 
vrhbJLmnBt ba heM t«*pMufi>ie:EarltB<faa(««tc«nlUticiB. AireM a catopUt 
br In the act of eatkigakaf of audAafe; kUl.lt IjuttDU]'^ opan ita ctnp, 
and exdmbM Ae leaf yoaaaWlt anWambknaBlBatabeforejiilirllt bava 
)06t Its trlgbt pvea color, and be radncad. In evary i«i)i*ot, t» the anieai^ 
ance of tbe grass ia the third stomach of the cOw. Ai k caaiKN baTS oome 
la contact wiOi any otfaarr maiaiiaL cbam tbe saUmjr taaeHoa, ft ii nitely 
JnMiaaUe lo attitbme ita atteiM appeaMiOce to tba actloa of that fluid. 
When maa eati iwr, ripe Drntta, ha eats Ihrtag vi^ietabka, aad If be pot 
theca Into bis stomach in that Male, than tite? will reoatai, fbroastbnacii 
has tfae poww to dcatror the Tttalltr of anythtaiK, ai, if it had, asiAn^ k 
would deatroy and dlgeet itself, a coattaganc; that ahnQv bappona In death. 
KotblDg is more commm, at poat-nuMteni' axawfctMlous, thsat M And ibat 
a portion of tfae Btomaeh ha* actnally that aeied upon Itirif. 

To show tbe nBlnnalily of this paMkolai ebemtoal iHopNtyaCdastnT- 
hifs life, let ns see what takes place among 'the lowar antmala. Brik fat 
bulk, weight Pot weight, can anything eseaed the pain oTaaiesqnlto Mte, U 
■ay notblBg of tbe long eonttnaed afterioenseqnencea? 

What gtoes rise to this extreme sHfltofng? Snrely it otsnot ha tba Inser- 
tion of fu tnbBlar sheatb and any >aws, beeaiuelf the Sesh were slabbed at 
the sane time with a doaen UrgB stocking needlea, tbe pain WMild not he 
nearly so great, and tbe wonod would sooner b«al. When a solder Utas a 
fly, why does the insect die instantly, and its body swell np pn>Iigloiisly 7 
If ajamaan»ke,or.cthef, eo-caHed.jwiiaiwmseiyg'' b(w k nan, why is tbe 
wound almost nnlyeisally fatal ? If a dog, not ra1>ld, bite a man, or if a cow, 
horse, hog, laccotln, fox (and many other animals), do tbe sanie thing, or if 
vrw man biie anoOitr, why, In any or all theee drcumsMnces, shoi^d the MtMi 
person be liable to hydrophobia? To these qmetlons, which ml^ be 
gt«at]j extended, tbeie is bnt one answ^; namely, that the person Uttea 
has been In every instance Inoculated with tbe saliva of the other animal, 
and tbatone of its chief pmpeitiei ia focbaWirfi^. To them and to ns it is 
a natural secretlan, and so harmless (s it, nnder sonie ciimmatMicbs, that a 
man may drink any qnantlly of the poison (ssHth.;^ a nMaitakt, and It 
wUlhavenonQOtbCTeflbet than to help him toSfesthls foodl Bat tfinoo- 
nlated into the drcalatlon ofthebtood, it beoomea a Tlnilent,'a fatal poison. 
Who con doabt(faBt,ffkmosqalM were ^ lal^ as a good siaed dog, its sail- 
va would be as Imraedfately andcert^nif.fhtal'BB tbeMieof snttleniKke? 
The pain that we shkre iritli ddmeltic md other anitBaU, Mnn tbe bite of par- 
asitic insects, !■ solely doe to (his caoM— inoenlatiOn by fb^ MUva. The 
division of the salivary glands Hmonj; the lepdlea would appear to tbtow 
Mme light on the fonctlon of each, or certainly sAme of Hiem; thna ; tbe 
paaonoia reptiles possess onfy paroliil glmiA, the secretion of which descenda 
by tfae channels of the fangs of the upper jaw; ^Uie sse thdy maKaof tkimi 
would seem tn establish Ab f unMion and properties of these partlcnlai' glanda. 
^e boa constrictor (Python Tigrit) has no parotid gUnds, faelUMr can be 
destroy fail prey by a bite, but be entwines hla bod; around IA victimi and 
Unshfm BBabeaiwonId,.br anembraee. Bnt what is s<ot to be dcM? he 
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hu nogrindliifftcMh toenmUehlm toinuUTatetbcfbodondkMMen the tt*- 
MMS, b7 paitWlj- decompoiiaij; the bodf of the goat he hu killed, and so 
t)npare it fbr the acUoii of the itomach; in otfaar woidi, how cut he per- 
tonn the Iropoctant ftmctlon of Inuttrating it ? 

He don it in thta n}': AtficfaitoS attr, and n be retw the tongue, ear- 
end with mUts, toochea It, the flesb beeomM atinaat rotten nnder iti influ- 
ence. Now, ai it la well known tttM pemou hare been bitten br a rabid 
dog and eacaped hjdrophoUa, wliile oHier peraoD* hare been bitten by 
■onnd and lieallhr dogi and jM tbla featfol dlMaie hu raperrened, how Is 
thi* to be explained imleH we admit tlie difibring dienilcal propen; of tlte 
■allraij gjand* respectivelj? 

If tba teaching;! of the ratlieanake and the boa constrictor hareanf prac- 
ttealTaloe, it wonld appear that the parotid f^and* aimepoatti ttepotetr of 
dHtrtyMf kf*, and that the aecmtkin of the other ^ands caa onlj be em- 
ployed npoD already dead matter, to effect its epeedj decompoaltloti. If thi* 
Hiein? be tme, it Is ler; m*y to explain the bltei uid their conseqnencea of 
tbe two dug! ; in the case of the raiid dog, wIuMe lute proved innocent, the 
■aUra of iDocnlaHon may hare oome only /ran lA« MiMonCdrjr aad nHi»g»ai 
gJtBtdt, and amseqaemly it was harmieas ; wbereas, ia tbe case of tbe •wmJ 
diy, the Hllrn came ftom tbe jxinxid glatid; tuid Was therefore fatal. This 
riew la •nMaioed by the foLiowing considerations : The docta of the parotid 
^ands an sltaated, as we Ikave seen, in Immediate proximity to the molar 
teeth, and the ncietlon Is only ertdred by their action; the probability il 
that the ietdaot Mecta, osed in biting, and the interior of tbe mouth, are nsa- 
ally Inbriealed by the socretlon of one or botJi of the other pairs of glanda, 
while tbe parotid glands ate t«sM^ed for mttsticstian alone. — GoaJbjfi MA' 
mud amd Vt9*labU PhfBohgi/- 

ON THE FEEDOrG AKD QBOWTH OF TBE AHBBICAB BOBIK. 

At a recent meeting of the Boston Society of Natnral History, a comma- 
nicadon waa read tiom Frof Treadwelt, of Cambridge, giving a detailed 
account of the feeding and growth of the American rotiln ( Tfardiia migralo- 
rmi, lonn.}, daring a period of thirty-two d^s, commencing teoia the Scit 
of June. 

When cangbt, the two birds experimented on were quite young, their tail- 
ftothen being less than an inch long, and the weight of each alMint twenty- 
five peonyweigbu, Ues than half the weight of the fUll-grown bird; both 
were pinmp and vigorous, and had erideutly been vety recentljr turned out 
ot the nest. He b^(an feeding them with earth-worms, giving Uiree to each 
bird that night; the second day he gave them ten worms each, which thej 
Me luvenoosiy; thinking this beyond what their parents could naturally 
snp[dy them with, he limited them to this allowance. On the third day, he 
gave them eight womu each In the forenoon i bat in the attemoon he found 
one becoming feeble, and it soon lost its strength, refused food, and died. 
On opening it, be found the crop, gizzard, and intestbies entirely empty, and 
concluded, therefore, that it had died fh>m want of sufficient food— the effect 
of hanger being perhaps increased by cold, as Ibe thermometer was aboot 
60°. The other b]rA, still vigorous, he pnt in a warmer pbice, and increased 
Its food, givtag it the third day flftoon worms, on the fourth day twenty-four, 
on the fifth twenty-five, on the sixth thirty, and on the seventh thlr^-onq 
wcnM. They seemed insufficient, and the bird appeared to be losing ^omp- 
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IMM Mid w^fht; ha began then to iieigb both the binl and It* food, and 
Iheresnlts weregfrenlnatabatarfonn. On the flfleenth day be tried a emali 
qnontlt}' of law meat, sod, Bndlng It rcadilj eaten, Incieaaed It gradnall; to 
the exclusion of irorma; irith ft the bird ale a tarKS qnaalit; of earth and 
(travel, and drank ftetd; after eadng. By espeiiioem It appean tbnt though 
the food wo* Increased to ft)Tt7'Wornie,weig:hiBgtweiit7'dwt.,oa the eleventh 
day, the weight rather fbll off; and it vai not until tlie fonrteentfa day, when 
he ate alzty-dght wormi, or thlny-fotir dwi., that lie began to increage — 
on this day the weight of the bird was twenty-fboi dwt. ; he iherefOie eat 
fOrty-oao per cent, more than hia own wel^i In twelre lioiin, weighing 
after It twenty-nine dwt., or fifteen per cent, lese than the food he had eaten 
tn that time ; the length of tliese worms. If laid end to end, would be about 
IburteeD feet, or ten times the length oT the fnteaUnes. To meet the oltjeo- 
tton that Che earth-worm contains bnt a small amount of solid nntritloni 
matter, on the tWHnt!r-««Tenth day he was fed Kcclusively on clear beef, in 
quantity twenty-thiee dwl.; at night the bird weighed fifty-two dwt-, bitt 
little more than twice the amonnt of flwh cooanmed during the day, not 
taking into account the water and earth swallowed. This [»eaent« a won- 
derful contraat with the arnqont of food required by the cold-hiooded verte- 
brates, fishes and reptUee, many of which can Ure tot months without food; 
and also with that required by mammalia— a man, at this rate, shonld eat 
about seventy pounds of fleah a day, and drink five or six gallona of water. 
The qocstion immediately preeenia iiself, bow on this immense amoont of 
fbod, required by the young birds, be supplied by the parents 7 Suppose a 
pair of old robins with the usnal number of fonr yoong ones — tbne woold 
require, according to tbe consumption of this tiird, two bandred aod fifty 
worms, or their eqolvalent in Insects or other fbod daily — suppose the par- 
ents to vixk ten hours, or six hondred minmes, f0 procnre this sopply; this 
would be a worm In every two and foor-tentha minutes; or each parent 
mnst procnre a worm or its eqnlTalent in less than five minuias during tan 
honn, in addition to the food required fbr It* own sitpport. He wh unable 
to reconcile this calculation with actual observation of robins, which he had 
never seen retnin to their nests oftener tiian once tn ten minutes. After the 
thirty-second day the bird had attained its full sIm, and was entrusled to 
fhecare of another person duitRg his own absence of eighteen dsyt; at the 
end of that period the bird was strong and heaMiy, with no Increase of 
welj^t, though ite feathen had grown longtv and tmootber. lit food bad 
been weighed daily, and averaged fifteen dwt. of meat, two or three «Mtb- 
worms, and a small qnandty of brvad each day; the whcde being equal to 
dghteen dwt. of beef, or thlrty-slx dwt. of earth-worms ; and it has eontlB- 
ued to eat this amonnt to tbe present dme. The bird having coHthined, In 
it« confinement, with certainly much less exercise flian in tbe wild state, to 
eat one-third of its weight of clear tieeb daily, he eonclodoa that the (bod it 
consumed when young wis not much more tban most always be [mivlded 
by the parents of wild birds. Tbe food was never passed ond^tested; tbe 
excretions were made up of gravel and dirt, and a small quantity of whin 



He thought that every admirer of trees nay derive tttm tbcee (hcts a 
lesson, showing the Immense power of birds to destroy the insects by whidi 
our trees, especially onr apples, elms, and lindens, are every few years 
stripped of their foliage, and often many of them killed. The food of the 
robin, wblk wltb'tis, conilsts prlndpalty ^ eartli-wonns, vaifons insecti. 
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tb«lr tarra mi Bgifs, and k flnr cbenta; of wonaa and chontci tlwr cul 
pnwBK bat few, and thOM dorfni; bat t ahcM period, and ther an obliged 
tberaftm to idIisIM prindpallj apon the great dt au o j t M of Icbtm, canker- 
wonu, and >ome other Undi of (MetpUlan and bag*. IT each iDWii,old 
ud rMBK, iMpdna ftv IH lafvon an amomt oT Omm equal to the indgbt 
coneamed V hii Mrd,n beaty tOMewtat apradlKkmhaTOcaftow ban- 
dreda of tbem noM n^e apun tha loncti of aa MCkaM or a park. Is it 
not,then,too«radTnita^heatlur, topnichaaa thaMcriaeoC tberoUiuat 
tbe price of ■ fair eherriee 7 There haa lalelj been eeoie impromment la 
pnserrhiK onr birds, and irith a KtHe moM pnitoctioD, he thlnki that ineti 
an lnerea«e of ttwm might be obtained ae woald tare ni ttma all the lahm: 
Rqntred Ibr the appllancM of tar, oU, due platee, and alLother methods bj 
Irhlcb we Nek, with vety impofSet loeoeM, to deittojr our muehieToai 

t>r. C. T. Aekeon oi>»ened, titat it was Oe opinion <it Mr. Townend 
GioTer, now engai^ hj Ute tJ. fi. Patent Ofllee in ilodTlnR the tncects injn- 
rtOfu to cotton and other AtMrtean crape, Omt among the moat iDTMeiala 



OJT THE CHAITGK op COLOR W BIRDS ASD AimUlS. 

At a late meeUng of tin Boaton Society irf Natural History, Dr. D. F. 
Veinland called attanCb* to • qaeatloa now dluaiMed la tbe European 
joamala of OmitholoKy, vlt., . The eauee of the change of color in the 
ftathnta t^ blrda, and in Ute liain of laarawalln, and uie mannsr In which 
thli ehmgv ie cActBd. 

It li a iMU-fcnewa Art that many lilids, partknlady the nalea, hare a 
idlfiaiBt seaBous; for initanoe, that the 
(f iiming Urdf bu a thr more beaatlhil idnmage in the icpro- 
t the rcat of the yew: hnheimore, tliat many 
"a iMcome pare white In winter, while they an 
ye ll ow, red, browa,gn^, srof kiliUdaikercolor taaiimmer- 

TIH wHhta tke iMt ftnr ywuv, Uili change of cohn wai inppoaed to be 
•Otated *Tty hr Oe pcDdiwloD ta a new bather or hair; bat there are on 
lecoidaeverallaatBacwwUehaiV'tutlrely at variance with tills anppoaitloa; 
and Dr. WefadaBd wb« of the ^>tnloa, that, although this change ti gener- 
ally piodaeed by uKritiag, many IneHmee are prored, by past and recent 
obeervatlODs, in which ii haa taken pl«oe without lou of the (lathee. 

Hmaii Fathotocr has ehown many caaea, in which ike bair of men, fh>m 
aodden lemr or from grief, haa tnmed giiQ-orwblteln toahortatime (aome- 
tlmea tn one nlgbt) that there was oo pouibility of a change of the hair 
Itaelf. A case Is known in OnlilM^g}', in whkli a ataiUug In one d^ 
beame while all orer, aOer being rescned ftom tli« claw» of a cat 

Tbcw facts, bowerer, aenaed to be eiceptioua only, till quite recently 
■ome dlatlagnisbed omUbob^lMi — Schlef^ In Leyden, and Haitln In Ber- 
Uu — at the nMt» timie »tRttatd Oui/ Mttmy birdt gtt tieir Ktdiiiug pbmage KiA- 
Oul mtMnff. 

ExpertaaeoH wen Made by ma^ omltliolaglsta; aome affirmed the new 
statement, otbete denied It But the moat striking obeenraiion which bad 
come to the knowledge of Dr. Wetnlaod, was made by a Mend of bis, Hr. 
Jnnf^aua, of Berlin, on a blae^hnated warbler ISgMa mtdea), which ha 
.had la a owe. From Jane, 1654, tfll the middle of February, 1835, (ho 
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tltTOHt of this bird, (him the btn dawn to the breast, wu pure white, OTer 
the brea<t rmn three band^, btae, black, and yellow, the biack one being the 
narrowest. In the middle of Febnurf, ttte bine bmid became daAer, and 
epota of the same color appeared all orcr the white throat, with the excep- 
tion of a mall spot In the centre. On the Slst of Febroair, all Om throat 
waa Une except that spot, which remained para white till the 23d, when It 
became leddish. Cte and after the 34th, this reddish color also changed to 
Mne; but on ttke Ui of Uaich Aere ai^ieared again. In Sie midst of this 
bine, • U^Hr spot of beaatlfal silTecr appeannce ( and It is worth remark- 
ing, thai this new color began at tba basis of tbe featho', and proceeded 
ootwards. Meanwhile, the biac^ band on the breast had become larf|;er, and 
■haded tasenslbl; into the bine, <iriiile the jiellow band remained nncbanged 
throngfa all these mmatlans. Thas the bird had got Its wedding plama}{e, 
mAatt iMotg ome/eaAer, and tbil it kept (liioiigh all the lepiDdoCtiTe season. 
At the SBDJre time, Dr. Gloger, of BccDd, showed Ihal a rerj limllar obser- 
TBtJon had been prevloaslj made in this coanCry by Aadabon, on a male 
gnll, which changed the color of Us head, tn a fortnight, from gatj to Qie 
purest Uack, and, as he sapposed, without changing a feather. 

Therecanbe no lonji^aDy donbt ahoot tiie fact; but the qorationis, how 
can a (bather chaoge lis color, when its blood-Teasels and nerves aie dried 
Mid dead, as la the ca«e wfth eieiy (tetlier soon after It has reached its full 
growth. Dr. Welnlond had onlj heard of one explanation, tIz., that the 
wearing away of the fine Umlnss of the veina of tbe feather, the socalled 
pfamDiai, might prodoce tiie cliange of color. This seemed to him not onl]' 
an nnphfsiologtCBl liew of the snittoct, that a bird should get its wedding plu- 
mage bj such a kind of decay of tbe feather, but, in the cAses which he had 
obeerred, the changed rcaibers showed no traces of such a wearing proeees. 
The fbllovlng explanation of the fbct seemed to him the most natnral : 

CoBserralon of maBenms very frequently notice that certain birds in the 
ctrilections bleach, particalarly when exposed to light. A. red-breasted Mer- 
ganser ( Mtrgai mtrpanier) which Dr. Weinland saw, when just shot, with a 
red breast, and which, itur haTing been deposited in tbe musenm for some 
time, presented a pnle whitish breast, shoired this very remarkably. He 
afteiwBid obtained a bird of the same kind, and, when fresh, examined itt 
breast-feathers with a high power of the microscope, and fonnd all the pin- 
snUs nued in ipoU with laama of • reddlah flnid, which, fVom the dark 
appearance of their margins, seemed to be of an oily chancter. Some 
weeks anerwHnla the same fbatben, lunli^ tieen exposed to the light, had 
tiecome nearly white, and he fonnd in the pinnnJn, Instead of the reddish 
hoMn, only air-tmbblos, which It is known prodace a wlilie color, as In the 
ease of the lily, which is rendered white by the air in its cells. This obser- 
vatlMi led him to the nmclnsion, that in this case the er^oration of the 
reddish Haid, and the fllltng of the apacee with air, {MOdnce the change of 
enkiT. ir this flnid is an oily matter, as then is reason to suppose, it will be 
readily admitted, phyaiologlcally, that it may be furnished by the organism, 
by imbibition through the tlssoes, in consequence of a certain disposition of 
tbe n^es leading to the skin and to tlie sac of the feather in the skin, 
.(even if the vessels and the nerve in the feather Itself ehould be dried), far 
fkt goes through all tisanes withont leelsttuice, and also tbiongb horn. 
Thus the Ikt coloring matter may Sow out into tbo feathers during the time 
of iBprDductlon, which is the richest season In every liiliig organism; and 
then again, from want trf' food, cokl temperabire, weokoeas, decrepitiuk, 
31 
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CM* from itTDnR emottons of the central nervoni sfitetn, from sadden tar- 
rororKTlef, — theumecx>Iorliig ft nuf bemlled back to fuiniBli tbeinf- 
ftrlng orgHilam. 

This {hocam, elllscted I>r diflbnnt phjatok^fcal cukdttloni of tbe ot)iu»- 
lim, seeiDB to be ft nuonmble expbiulion of tlie flket, tbat mmoj Donbern 
mamnuU* and btrde become whJte in winter, whQe H)^ are d«l(-«olorad In 
■nmmer; Uuit tbe b*lr of men or niMninalia, or the faathen of blida, raaj 
become raddunlj gnj or wblte tnm Mddea terror, but tattot, or deblHty, 
wblto tber'andaik-coloied In mainre Uhorfai the mora ligetmu waKniB 
of Ae otnolim. And If we add tbe b^iotbwli, tbat In Om oltj flaid then 
m^ laks plara Mill otber (^emlcal fvttmen effbded hy dUfcrent conditiona 
of tbe Bcrroo* lyiteBa, aocb aa oildaiion, or deoxtdation, we mi^ expUs 
In tbia w^ ilUl otber dungea of cokir; tar Inttance, fMnn y^ow, tbroofA 
red to blati; irtildi, ftom otwtmtiofw nuMle dnitaw; tbe laat wtailer, aetma 
to be raaUf in ceitalD tBitlM ( Aija ywto, (m' Morjiuia). 

THE LAW or TTPES IH TEIK ANIKAL CRBATIOK. 

Dr. George Ogfhie, la a recent (Engllab) woifc, "The Haater-BnlldBr'E 
Flan," Uini sketcbea tbe law of typloHl fimnatlon In Zoologr. 

'' In each dlvlalon of animals, we cut point out a, rery definite type, ac- 
cording to which tbe KTcral spedea are conatnicted— atype, the eaaenUato 
of whlcb are never rlolnted, e* en when It seems In a nanner iBcompatiblB 
with the habits of particulu animals — tbe neceeaary conformi^ being 
oMalned In mch easee, not by a departure ftom the type, but by a contpu«- 
Urelr sUgbt modMcadon of some parts of the oiganliatloB, and that In a 
way quite consistent with ita general character. Obrtoualy the organic 
creation ti eonstntcled upon a great systematic plan : It I* not to be com- 
pared to an overgrown vUli^, la wUch the hoases— commodious and well 
conatmeted as they may be, each In Itself —are scattered aboot without any 
order, every man having ballt as was good fa bis own eyea ; It answers 
rather to oar notion c^ a weU-planned town, with tbe boasea In ragnlai 
streets. In each of which a cettaia nnlft>milty iReralLs, while the sbeeta ' 
tbmiselTee are amuigHl In that partlcolar order whleb to the founder of tbe 
dly seemed tbe most approprlUe." 

And In this view It will not b« claiming too high a potittoB fbr ibe eonelu- 
rionB arrived at, to contend, with the aadtor, that, 

" Lat« as may be Its dlaooveiy, tbe law of typical conformation will BOt 
yield in Importance, a* a flindamenial inlnclple la Za<Uogy, to that of the 
circnlotion of the blood In Pbyslotogy, or that of tlie revolntlon of the 
planets ronnd the son In asbooomlcal sdenoe, fbr It gives the character of 
an indactlve science to one which was previoosly only descriptive; and it 
admits of being applied to tbe etoddatlail of phenomena be(bt« — beyond 
all others — incapable of espbtnatloa: thoae of tbe ptodaetlon of mon- 
ttrous forms." 

ON THE FOBHATIOM OF TBE CELLS 0¥ BER3. 

The foUowIng Is an abstract of a paper on the above latilect, presented to 
the Britisb Association, 18SS, by Hr. W. B, Tegetmeir: • 

Having recently been engaged in making a series of experiments wltb a 
view to determine tbe typical form of (be cells of beea, and baring arrived 
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•t gome Inlereatiag Kralte, I am deiiniiu of hriagbig them befttro the Aiao- 
clatioD. Ur Brat experimtnt cODiigted in plmdog a fist parallel-ildcil 
UiM^ of wax Id a hive conulnlng a recent inarm. Id this, lella irere excn- 
fM«d t^ the beea, at inegnlar diMUiuxs. In ereiy cue nhers the exura. 
tlon wBi isolated, it waa ikauipAmcaf, and the wax excavated was added at 
tlie margin M> as to cooalltnu a cySndncal celL Aa othra excavations werd 
mode Id contact with those preriooely fonned, the cells became flat-sIdcd, 
bat, tana tha Itregiilailty of theii arrBngemcBt, not neoessaillj hexsgonaL 
Wiien the block wai colored with venofllon, the employment of the exca- 
vatad wax In the formation of the skies of tha cells was rendered more evi- 
dene. The expetlment hiia been repeated, with varlona modlfltstlons aa to 
the slie and (brm of tbe block of wax, iJat always with the same resnits, — 
namely, that the excavations were in all cases hemispherical, — that the 
wax excsrated was alwajs nsed to raise the walls of the cells, — and that tha 
ceUi tbemsetrw, belbro others were termed In cont&ci with them, were 
ahray* i^lbidrlcal. Hr. ChaHea Darwin, to whom I commnnicated these 
Iheta, hai repealed the expolmeats with similar reanltB. When tiiese exper- 
tmenls an taken Into consideration, in connection with the facts, that, in 
the commeiMement of a comb, the mdlmeDig of the fint fonned cells are 
alwafB hemispherical, and that in a small extending comb the onler side* 
of the bases of the extemsl cells an alwaji drcnlar, the? appear to lead 
to tlie conclaslon, that the typical fbrm of a single cell is cfUndrical, irith a 
liemlsplM^CBJ base; but that, when the cells are nJsed up in contact with 
one another, they necessarily become polygonal, and If Tegalarly bnilt, hex- 
agonal. On this supposition alone can those namerons cases be acconnted 
for In which one heJf of a cell is i^ndrieal, the other polygonal. In all 
■ni:!) eases It will he found tluu, in the cell adjacent to the cyilndrical side, 
then is not room (owing to some iiregnlarltj of the comb) for a bee to 
woiIe,— consequently, the cylindrical developmeat If not interfered with. 
The (brmatlon of the small cylindricd cells snrroimding the qnecn-ccU 
appear Co admit of no other explaoatioo. The mode In which the circalar 
bases, sltoated at the thin edge of a comb in the process of enlargement, 
become converted into polygonal oella as new bases ate fbrmed on their 
outer sides, has been t>eHU[ifully shown by Hr. Darwin. In repeating, with 
many ingenious modifications, my original experiments, he colored, with 
Terailion and wax, the drcnlar edges of the bases or the external cells In a 
small comb. On replacing this in the hive, he^nnd Chat the walls of the 
ed)s were not raised directly upon these ciicnlar bases, bnt that, as other cells 
were bnllt external to them, the coloc«d wax was remasUcated and worked 
mp toto the polygonal sides of the cells, —consequently, the color, instead of 
remaining as a narrow line, became diffused over a considerable portion of 
the sides of the cells. These observatkinB have been mnch facilitated by 
the employment of a hive having each side ibrmed of fonr parallel plates of 
gloss, widi thin imta of air t>ctween. As thus formed, Che escape of beat 
Is so efEectnally prevented that Che bees work without the necessity of cover- 
ing the hive wllb any opaqoe ia»ieriai, and thus they are ^ways open to 
obeervaUon withont b^ng disCnrbed by the sodden admission of light Into a 
hive previously dark. Cnide and imperfbet as these experiments may be, 
they appear to me to have an Important bearing on the theory of the foim- 
g atlon of cells, and my desire that they may be repeated and extended by 
oClier (risserven most plead my exCDse fbr tntnglng them before the notice 
of the AModMlon. 
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Dr. Wlewell raiiuDiiiilntcd aomc obMtrrtUloiiB rhnn iti. BIlB, ", Od tb« 
Caiue of tbe Inatinctivo Tendency of Beei to fonn Hexagonat Cells." He 
euppowd that the be« woa led lo tbe exettlw of tbia tmbJDct by tbe me of 
tbelr organj of alKbl. It ma well known thM, in addition io ttieir facetted 
ejeg, they had tbroe ilng^ eyea; and he mppoaed that th«8e eyes were 
placed In inch a position aa to ooable them to work within inch a nn|!G aa 
to kIts the walla of their cells an angle of 120 degreei. 

Hr. J. Lubbock gave aa account of tbe experimenta by Hr. Darwin, In 
which he liad foond that bees made clrenlai cella ia tbe clrcomfereiioe 
of tlielr comlM, but that thwe were always woAed again Into an hexagonal 
form when another row wag placed beyond them. That the matttia) of tbe 
drcolsi cell was mmoved for Ibla pnrpoee, he had ascertained by painting 
the ontalde of (be external row of cell* wiUi canulne, indigo, and other sub^- 
■tonces, wbich were inraiiaUy woiked np into tlie next row of oella. In 
answer to Mr. Ellla's theory of the eyes, ha conid state {Mm obtervalJoa 
that bees. In ninety-nine cases out of a, hundred, worked In the datk. Waqia 
made Imxagonal cells ttom the beginning. He believed the tendency of 
bees to make hexagonal cdls was acquired, and that originally bees mads 
circniar cells, but ttom a deficiency of material had at laat acqolied the 
habit of malting hexagonal cells. 

Mr. Bayldon staled that he kept a laige nnmber of bees, and thai he bad 
seen them make hexagonal cells at OrM. Tbe outer cells altHW weie circu- 
lar. Dr. Lankeater said it waa an InieresUng phyaifdogical question as 
to wheUier the eye or some other organ waa the fliet tect[iietit of the im- 
pression which Induced the moTemenCs that resnlted in tlie lieea' work. An 
impression must be made on some organ of the animal, as all the sctioiu of 
the lower animals were excito-motory, and probalriy tbe antoina wera the 
atgaia acted on. Dr. Edwards ang^ted that the materials with wliich 
tbe bee worked were snfflcienlly receptive of light to act apoa tlielr organa 
of vision, and thus the eye ni^ht be stlU the exdior of die instlnctire ae~ 

FSTCHOLOOICAI. VIEWS OF THE KOnOSTS OF AHIKALS. 

The following paper, on tlie abo*e sntyect, has been published In the pro- 
ceedings of tlie Boston Society of Natural History, by Dr. David Weinland: 
There is hardly any part of the science of catnral history which has been so 
little studied as tbe psydu^ogy of animals. The ability to deecend to the 
level of the mental constltDtion I'fnj^) of animals, to noderstand their 
foelloga, thoughts, and desires, seema lo have diminished In propoitkin lotbe 
progress of dvilixatiiMi; or at least, in proporllOQ aa cultivated miitds of dv- 
tlized nations have aednded themselves from bee nature in dtles and stu- 
dents' closeta. Still, we think the psychology of animals Is by no means the 
least interesting subject of haraau thought. It Is adtnowlcdged that man Is 
tiie crowning work of creation, and thte has been looved and iUustrated 
often enongh by comparison of the nracture of his bodf nltb that of other 
vertebrates; by showing that thei« ^dsts an ideal aeriea of derelopment 
from ibehorizoutally moving flsh to the erect man. How, may not this Irath 
be OS clearly, or more cleariy traced, in tbUowtug ont the <tegrees of devet- 
opment of tbe psychical dement, ftom the low, feeding, and propagating fish, ) 
toman as made In the Image of God — that la, thinking In the same catsgo- 
rtes with him. Undonbtodly such a series of psychical developmaot exists. 
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but iu (tept bi«va nerei been maiked oaC, thMigh many mueritls have been 
collected In regard to Uie aul^ect. In the effort to attain a. mollMxl of itndy- 
iug tbU put of the ickGDce of nalnre, tlie foUontug contldenOioog bave 
occurred to me. 

Wo know the condition of a man's soul, or of it> repiesentatlre in an ani- 
mal, only by eslemal maiiilbstations. Thns, in order to have a standard of 
comparison for the different degrees of pa;ctiicBl derekipment of animals, 
we may auurt from an analyaU of wUU is called the characteriitiu of animiJs, 
lu oppoallion to plants, namel; , rolonlar; motion. 

In conslderhiK closely the motions of a dog, we recognize in them two 
entirely different kinds. One, and lluK by far the most common, aerres only 
and immedlBtelj the animal Iwetf ai the means by which to obtain whatever 
U desires and ei^oys (Ibod, for Inilsiice), and to shoB whatever It dislikes. 
This kind of motkins we may call siUqtctlve,' that ii, selfisb mothmsj 
because they serre only the sntliect itself. But again, wg see another kind 
of motions. Thos, the <k^ plays witb oUw dogs, with other animals, and 
Willi man. It makes many BioTemeota with the head, syes, ears, and tail. 
Which serve no other purpoM than to show to otliar aumials, or to man, the 
pteaant candiiiou of its baer nature; to show them what It feels, what it 
thinks, and what it seeiQ. These motiiHU are not sntgectiTo; they are made 
In ixtlatioiv to the innar natorea <rf others, and tbetefbre may be properly 
called synipaitbetJc motione. Which of theae lw« kinds of molioua is the 
higher? Undoubtedly the latter. All animals have the first; the second are 
not common to all. Does an hermaphrodite worm, fiir Instance, know that 
another being Uvea and feels ? If not, it has no sympcthetic motions. 

Having considered how le viev the moUon* of an animal, let ns retnm to 
our problem, namely, to find a itaodard for the comparison at the different 
degrees In wliich, in the series of animals, the mental constdtaClon is devel- 
oped; and tu Bhowthotthagreaterorleasdegieeof development of the sym- 
pathetic motions in an animal, and of its organs to perform them, exhibits, 
at the same tjDK^ the d^rree of icq piiychifal devek>pment. That snch Is the 
case IS because no degree of this development, beyond eatlnjf and drinking, 
can possibly exist, except in aodety with, and in legard to, fellow-beings. 
All those aylmals of hiftbAC mental orgoniiAtkin, are sodal animals, or, at 
least, aie connected by certaiil psyi^icai zdations, with other animals. 
Thus, among Insecis, the l)yD)enoi»(era ra«k psychically veiy high. The 
grciUcr part of theni hva in contraualtlas; thu is to say, each Individual 
lives and (wes Dot only foi Itself, but also for its fellow-citiienB. It knows 
that it tieh>nKs to a certain wmuumil?, has certain duties thei«, etc ; and 
whenever we admire the sagacity of a bee or an ant, it Is ila working and 
thlnkmg lu relation to Mlierb«li]ga that we admire Uoreover, only animals 
which are social by th^ iiaum can be domesticated, that la, made friendly 
lomau. Hon lilmself becumes bttnan only wheninsodcty with fellow-men. 
Children lost lu forests when young, growing up then, resemble beasts. 
The higher the-dvUization of men, the cia>« end ibok complicated are the 
relations between them Now, if this be so; if the sociid Lib is the only field 
where, in men or la animals, a hi^er growth of the qiirltls possible; and If 
with man the loelal life is tier more developed than with any other member 
ol' ttie anlm^ kingdon), — we may draw our final condnrion, namely, that we 
can determtse the psydlical rank of uiy Aiimal, from a knowktdfn of the 
'degree of Its ability to naniftet Itself to 11* fellow-belngB, or, what is the 
■Wiae thing, of lis orgaos for syvtpaihctie motlans. 
81* 
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An czample uaf ninitrale tks truth mora (Ulj. liCt lu look u ibeao 
orguu In ft flBh, A Uui4, Hid in mui. The fisti rsBts bodzoDtelly la the wMer; 
the head, neck, and trunk form one bnlk^ masG; the donal column jtaelf it 
the locomolslory or^n; (he fonr limbs, fins, ere used for balancing the 
body; the «an are mdtiaeotar;; the ej-M ilifT, cold, wltboat eyelids, and 
thai iritboot expteeilon, and ftvm their position and alight mobility, of tt 
TSry narrow faorlion; tlien la no volM with which to call a companion. 
What meani haa tUa animal, by which to show (o another being what ft 
feolg ? Now, as we see in fl*bee luudiy any organ* tor Bympatbetie motions, 
or eeniea for sympathetic perceptloiM, we think we ara josUfied in saying, 
that then mait be also in them Tcry little sympathetic feeliB); ot thinking. 
Let ni rise eome stepa further In the eeriea of Tertebratea, to the lizard, — 
that quick, lively, Mgactons anima]. While In flsbes, the greater pan of the 
body, and all tour llmba, ara need in locomotion, we find hera four dcTeloped 
legs, tha body itearly exempt (torn iim fanction ot locomotton, and thna 
capable of Airther diUhnntiation; and the head, neck, trank, and tail ■]« 
dietlnct. With tb* dlHlnct neck, and conteqiMnt abllH; to torn the bead, 
an ImKtedintaly connected, not only a larger b(»ixon. but alio many motionl 
which namltet whateier nova or esdtea the aidnial. Together with the 
iMiga horiHHi, the eye* ara very well developed, and tbe play of the eyelids 
(irtilcharawantinglnflalteeaBderea in snakes) gives espi«aeloD; aomnch, 
indeed, (hat I have been able to (ell fh>m a glance at the eyes alone of some 
liaatdi which 1 once kept alive for a long time, and which wore tame, 
whether they felt well or not. Tbe eera, also, the organs (tf the t«Bl social 
sense, an w«U developed inllaards; and though tbe animal* themselves havn 
no voice, still they seem to like mnsic. The tongue, which tanly exists in 
fishes, and whan present, is a men organ for swallowing food, has here not 
only become an organ of touch, but a means of expressing sympathy; fbr I 
have seen them beking each other in play. In tonle*, whkb are hl^er than 
llzBid*, we And already a voioej and even the fore feet ara used as oi^ans 
f<H sympathetic motions. Prof. J. Wyman, In observing two of onr common 
pond turtiea at the breeiUng season, saw the male goitly stroke the head ot 
the fmaie foe eome minntea. 

Rising a step bijAe'', we Ond in Uida tbe vokedevdoped to a high dqcre^ 
but yet conflned to a nanow range of modolatad soonds. In mammalia, 
the o^ans fbr sympathetic motions ara mom develcqied than in binis, 
except, p«a1)ap*, tboee coanected with tbe voice, although even this point 
remains to be settled. In mammalia, we find the first faints of what shall 
come in man. The first Idea of an arm, we find in tbe bear, — 1( embraces; 
and this idea of am, arm is connected with the ability to stand erect upon tbe 
flat of the fbot. In mammalia, too, we first find tbe Idea of a hand, hinted 
at olnady in the bear, bttt curled out mote fOUy hi tbe monkey. The foit- 
tures ot the face we find renark^le in the dog, and still mora so in tbe* 
monkey. We coold find a like serlea in the organs of teprodnction, whicb, 
from this m^ely oatoral view, must be considered oi^^ans of sympathy. It 
is interesting to consider hermaphroditism ftom this stand-pobit; it will be 
evident that it cannot occnr in any animal of high psychical endowments. 
We win, in addition, metely call attention to the ftct, that flsbea have no 
organs of copulation, or very rudimentary ones; that In many specie^ tbe 
male does not know the mo^er ot the eggs which it fecundates ; while, on 
the other band, some reptiles, many birds, and most mammalia live in pain, 
or, at least, their males and females go together throngbont life, hdpingand 
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lakiBg care of each other All the Ounllr lift, the only roasutin of moral 
and hitellecnial beanty, reiU Id the dMlBctlon and Tolentar}- anion of the 
■cxea, and this distjnction aod urion onlf make poeslUe Ihc highest nol^ 
of two betngB whidi exliti. 

Wb will dweU no longer on th«M neps, bm cotwlder man UniMlf. If our 
principle of coincidence of the d^i«« of pgycfakal derelopnent, with the 
decree of the deveji^ment of th« oigaiu of Bfmpathetlc motlom, be tni«, 
ir« mmt iad these latter in tbeli falgheM eondltiob in man. And so It is. 
Man, standing nprlgbt on his (bet, has all his body f>«e far apnpatbetie 
moHom; and the organs byirhlch tbej are pnfemied are here Id perfection. 
What ve saw In the ash as a balandng Insaninent, In the llsaid aa a mere 
loconiotalory <»ltaD, Is In man an aim which embraces the child, the Wend. 
With the hood, of which wb mw no e%n in the flab, wbkh Is a foot and a 
lonnnotatorf organ In the llaard, and the same in all mammalia, eren mon- 
kejs, man gssps tbe hand of his feUov-man, and showa hini what he toelt, 
and with It ba em^iaskes his luigoage. Here are tbe feataras of tbe face, 
expressing, by the most dlveislflad pimf at DMMkHi*, the T«i;iBg condllioBa 
of tbe spirit, — Idling love and hata, joy and pain. Ban are tbe ejies, tbe 
minor of tbe sonl. All these organs we find m a lower condltloD In tbe 
higher mammalb^ espedall; In motikays. Bat tha« Is mu kind of sympft- 
tbetle motlona, wblcb man alone enjoys, — those employed in language, — 
tbe power to express fUly bis Ideas, bli enoltaM to other men, t? modn- 
laMd soands, produced by the complicated motion irf tbe larynx, the tongue, 
tbe lips, etc. Many animals. It Is Cme, have a voice, bat tHMe of tbem can 
express a series trftbonghts ortM^igll. The cry o^ >n animal is always the 
last conelndlng wt»d of a sratence. It may be Ibe lesalt of a setlM of 
thooghls, but this series itself Is never expreased. >Un have also this kind 
<^ Boaada — the wxiBda of lanf^UiiK, crying, and many othen .' thns the war- 
cry of the Indian ta «o language; 11 Is an animal sound, like the cry of a 
wolf, when it calls others to hdp. Bnt all men have, beyond these animal 
aotmds, Ibe trt*, flexible langnage. They not only show lo each other some 
of the points of their thinking, and fueling, and willing; they show, or can 
show, all tbe process which goes on within; that Is, their iimer natnrea can, 
by means of language, commmikate wKh each other frte\y. We iccognue 
In lanfaage tb« blt^iiMt Uod of sympathetic motkms. 

QnetiwDiis. Firstly, irtwB trying to stndy the ptyehltal endowments of 
animals, we have to start fhim the stndy of their motions, al Uie only man- 
Ufeatadon of theb mental constitatioDa (f S^^) whkh we can percefve. 
Secondly, thns are to be dfatlngiiiabed In uilmala two kinds of volnntary 
motkia, — the sobjectfre and tbe sympathetic. Hie latter famish the prin- 
cipal data fbr the stady of the psychlod rank ; tbr eveiy higher endowment 
flow* thnn the sympathy of one fueling and thinking being wiUi another. 
SympaUiy Is only a flowing fbnh of love, and love ia tbe (bnntain of all' 
moral and faiMDectnal beauty In man. 

ON TEE MODE OF FOBMATION OF SHEUa OrAIinfALS,B0KE,ETC. 
Dr. George Bainey, of London, the Leetorer on Microsoc^c Anatomy at 
St Tbomaa'a Hospital, has been iwentiy InstltDtlDg a series ot experiments, 
with a view of producing, by artlfldal means, structures analogous to. or 
Identical with, tbe shells of molluscs aod crastaceans, and the bones of other 
MllmBla. The results he dalms to have arrived at are given as tbllows : 
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" nntly, k pracew bj irhieb carbonate of lime md be made to Muune » 
l^balar Ibnn, aad the exj^Dalkra of tba naioie of Ibe proceae, ' molecalar 
coaleMSDCe,' bf vUeb Uut fbna la pnodnced. Socondlr, tbe ezplanatuiD 
of tlM probable caiuo of cryitalUiaUon. and Uib manner fai wblch tbe ivctili- 
nnr fonn of trjaui* I* effected. Ttaird^, the dlM»*er7 of a prooeu of 
' molecnlar dUntegntton' of tb« i^otaalea of eaibonala of lime, by Invert- 
bw On ineebMtkal cooditloni spon whidi their prerioai t^oboiar fbnn had 
depended. Pourttalr, Ae MCOKeWMi, in animal tiMOta, <tf forma of eonhr 
natter analogoos to tbOK produced arti&clall;. Aod, fifthlr, the deduction 
tiom the aWre fact, and eoaiidentflona of. the dependence at the roandad 
fprmi of organiied bodies on phjrieal and not on fiMl agtBcies." 

The espoelnenai, wbldi are minnt^ deecribed in a recently pnbilahed 
tfeatUe by Dr. R., coniiat prinapaJly in the. Introdnctioa Into a ^aaa phial 
— lint, of a Tiadd nhBCanee, »■ fn>»> ualile, Mtanted with carbonate of 
pola^; nooBdly, Df a eoople of piece* of itlua, to catch and fix. the glob- 
ulee; aad, laally.cf ae^atteaef gaa uMt and ccmaion water. After a 
CMMln ttme, tte^pieoM of sUua ars lenwved, aad we fonnd to hate bscoma 
covered wMi doataci of ijotnilee or ipherkal moleealM, which, on caidbl 
examinatian by a powetfal mloeact^e, aie fbnnd to be id^ilical in all Btagea 
of tbdr derdovDMU «Mt IbaH of .wUeh.ul<VD*«vle dlMeaiDn ehows that 
tbe calcareou gtrnmuiB met with in Urtec inmlaiia are altinatdy cont- 
poied. He compam aareftUly Ike leeolM of Iheie espednenti with thoae 
wbkb denoiutnite tbe pdndptee aad ptoeew of ctyMalliDe fomatiom aad 
■faowi that whtB the carJKmate.of lime I* fbmed In pnre waiei, its Aret form 
U cryitaliine; bat wban fonned (a the eame inanDer in water eontaininit a 
Tl»cld tabaUacB ia aolwlon, its toaa la gtebolar. The re«aot» Cor tbeee fnn- 
damCDtai «■ elcneDtarr diflbisBeei la form are diecoiaed and exemplified 
with much care and (treat waineii; bat a refonnce to tbe diagrauu aad 
microacoplc akelcltea, with which the tiook ia lilaitnted, i> oeceaaarr la 
order l« follow the aathor throuffh them. Hia final dadacdoQ, however, ai 
reffarda the pnrttabla form of atatter when it first came iaio, beliv> la tbna 

" U haa beaa showa — I tUak I may ,ai^ demoaatrated — that matter. 
Immediately jt cornea into .exiateiKe fat aoiae aew state of comhlaatloa, aa- 
gamea one or other of tw« fonna, acc<vd|HK to the predotatnant force acting 
upon ila altltaate nKriecalea. If that force be Bltracti^ the 11(M forma are 
curvilinear; if impokioo, tliey are lectilineu'. But I aw awam that tliese 
Ont forms, being made ap of altersate partielea, are «at ttoanahe* atoias, 
or alUniate (nolecales. Now, ia oider that the first pqnioaa of mattw may 
bave a defiaite form, tttey i^st eUhet cooie ioloi eslawoce ia wfiarate placea 
or at separate times, that is, t^y most not he wichia tl>e B[diere of each 
oUibt'b atlraotjoa or fnipulaion, fo( ihey would thw hefonaed lato globaka 
gr crystala beTora they had time to acquire their apedfic form. How, a* no 
esperimenCal or nataral proceeg can be e«qcstyed by^ which a molecale ia 
formed alone, this condition seems to be impossible. . . The idea of a definite 
ftam of the nasceat pattldea of maetecjs naai^ported by any Itind of proof, 
aad, therefore, is eadrely untenable; and the only inference is, that when 
f"*""*=^" ln» aWitenwiBaomo trtah atate of combinatkia, aa, for 
fMlanee, tmibaaaie <rf Ume comhued with a riadd anbatance, it haa no defl- 
^H^v™*" ^^'^ •" B"™" itone. . . . OatLwqaendy, It may be 
^^^T-T* " ""*^'*" "" amondioaa, and that, if there eyer waa a 
"" "" '""'"^*»*''eduBactednpoabyaitractioaor impalsionjitaiiMt 



period when m 
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so 

ft ioblMUiik 'wldiiiat (biM, 

TBK SPINAL COKD, A BBHBATIOIIAI. AND TOUTIONAL CENTBK. 

Tbe foUowing paper, by Mr. B. H. Lewis, wu nad at the Leedi UMUag 
«f the British AiaoclMioii, by Prof. Owen : 

The spinal coid, the author stated, wu fiumnly beUared to ba notliInK 
bat » grtM, uerve-tnuik ; and eren now lu fanctlotis have been Itmiled to- 
the tnuuraisBlun and reflection of ImpitMloni. It can conduct impieMloaa 
to the iittiuuinm and reBect them <ui motor nerrea, prodDdng mnacalar con- 
tiactlon; bnt this tl all (bat ptafBlologlita are wllUDg to aUow. Donbtl 
baving lontf rated on hii mind apon thii point, ba bad made s lertes of 
eipMimmia which bad led blm to a clear conTletion ; and that conrlctlcai 
Mid tbJB experlmeolslevidrence, be proposed to prcaent. Betbra detailing the 
evidence, however, fbr the aeaaorial fnnctlonfl of the cord. It wUl be necaa- 
sary to Qx on lome btoad and palpable aigna, sncb «■ Bneqalvocallj iodf- 
c«te the pneenoe of volition. We have such *lgna In spontuielty of actions 
aod choice of adkma. It will scarcely be dlapnted that an aalnwl manlllHt* 
TcdltkHi, and ita act Is volnntary, when the act ocean spimMoeoasIy; I 
meaD, pronptel 1^ some inward impoiae, and not ezdled by an outward 
■ttntUos. BpoDlaBelty and ch<ric« are two patpaUe ehatactralntc* of •«■•*- 
tionand voUtioii, and it Is these we must seafe in oBrespainenta. Those 
who, for the Orst tima, perfbmi or wltneae experimenle on decapttaled ani- 
mals. Bud It veiT dlfflcolt to beUeve that the animals have no sensation J but 
theb- doubts an gMieraUy settled by a reference to tbe admitted hrpotheata 
of the bcaln being the eitelasira seat of consdouBness. On the strength of 
tUs hypothsals the striUng facts recorded by Legallols, Prochaska, Tolk- 
mann, and others, have been explained as simple ranni of (he reflex actions 
of the cord. Ag^nst this hypothesis of Ow brain being the esclostve seat 
of consciousness, I have Iter some yean j^atbeted Increasing strength of cm- 
victloo, prtibning the hypothesis trf' the sensorian being coextensive with 
the whole of tbe nervooi cMiti«s; aodlbave been aUe, i)y experiment, to 
constilDle three separate and mtirely Ind^eodMlt M*ti «f coasdonsness in 
the same animal. From tbe mass of evidence fUmlsbed by experiments, all 
bearing on the same point, the sensaUonal function of the ootd acquires. In 
my mind, the Itece almoet of ademoDsbated truth. Ttom that nuss, a few 
cBidlBal eases may be selected. If tbey do not carry oonvicilon, there can 
be little hope ta any accaBralatlon of such cases. Place a child of two or 
three years old on his back, and tlckk his right cheek with a ftatb«, he 
will probably flnt move bis bead aside, and Aen, on tbe tickling being con- 
tinued, he irtll ^alse his right band, push away the feather, and rub the tick- 
led spot. Bo long as his right hand lemaine fine, he will never use tbe left 
band when the right cheek is Hckled, or vice vena. But if yoa hold hla 
right band, he will rub with tbe left. The volontary character of these 
actions Is indispntable, in spile of (heir uniformity; tiiey an prompted by 
seastttion, and detennined by vi^tlon. Lei us now contrast tbe action of 
the sleeping child, nnder shnllar drcnnistances, and we shall find tbem to be 
precisely similar. Children sleep more soundly than adults, and seem to be 
more senslitfe in sleep. I tickled the right nostril of a three-year old boy. 
He at once raised his right hand to push me away, and then rubbed the 
place. When I tickled his 1^ nostril he miied the left hand. I then tofU; 
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dimr both wmi dcnrn, aid bid ttam daw W As bo^, antwddhitc the left 
ftcm In tbe clotbM and placion on It a pillow, b; gentle pressure on irtl<A [ 
could keep the ann down wlUioat awakealDg him. Having done this, I 
tickled bla left Doatril. He a( once Ingan to move tbe ImiMisoned arm, bnc 
could not roach biafaco with it, became I bald itfinnlj, tliongb gently, down. 
He iM>w draw hi* head aalde, and 1 ooatiiuied ti«^lng, whca'aipon be mfeed 
the right hand, and with it rubbed tbe left nostril, an action he never pcr- 
' !■ fta*. 'Acflmipla and Ingenknu experimeDC 
M iBpratnnt point, vmnel;, that Ae so«alled i^ex 
aooonipwiledlg'ienaailoB andvoHttoa. Theeleep- 
1 beh»TM predaelr aa (he waU^ child behaTaa, except that his 
« lk« preieace of dim 
the ipinal oon) if idso 
MM«t prcaudoaBMM. TtM MtlMM of the tkeping Md the waking chUd 
■MMtlnlUrtbMbolhmnt becndl)id«itt HnaathMudToUtlMiiaad IT 
not both, than neiaar most be m tmdtted. In Ukenunttet labafl show Uim 
the aetlnM of anlMaJa, bafere and after dBcapltatlan, uhUrit no BMre diflBT- 
•nc«, a* Mpaet* MuaibillQr, thaa. the ftctlolu of the waking and the sleqring 
diiUi M that hweaeiln,iuilew both MtliiM an cnditedwUiMnsallon and 
Tolitioii, nelthac of ibeea caa pot in * daim. Ex|ie(tiiieDt lead* decMr^ 
to tiili alUntallTTi, mmtli', elAer »»^iT™^f aie aBocmcloiu machines, or 
decapitated aiUmal* nuMM teofibflltr and win. (Harlng detailed a lulea 
of iTitrriMiiBli with IL water MWt, to ahow that the aaimal's acilona were 
pndsely tbe iame baOMa aad aAardeeapitMion, and aignlng that they dia- 
lilafed ipoiuaneiiy of actkm] — the paper iai>ceedBd : After allowing a 
qnarter of ad hoar to tiafwe, In otdar to a mon compMe leinitatemeot of 
rigor, I tooched the Bank aa baton, with acetic add. The movementi at 
flrtt were verf diaotderlj. It ran abont In gnat imeaslBeu, jost as it had 
doae befon it* head w«a off, Inivahi I waited for it to rnb ICMtlf agalnn the 
■Ida of the box; It eorled Bsalf vf, and seined tUMial to die. Some time 
anerwvdi laic^lOBChedlt with the acM; it again became diBorderljr, and 
I then pnahed it towards the aids of &e box ; bat It did not more nntil I 
poshed it slowly fbrwatd*, aa that its flask might eoBu In cmilact with dM 
wood. TIUssnGceeded;lhlsseeaudtosundr'lhaTei7iBBed;itwaBled; tbr 
it oonUnaiBd oawUng slowlj, and with interval! of rett, its twdrenrred ont- 
wards,saa« t»eondn«e .In contact widi the wood, and ia hind leg pressed 
doae to Oa taU, and thus, a* btlM«, It rtilifced away Um aekl. TJtere are 
two point* noliceablo here i fizsi, the readiness with which a sensation of 
MEtaot aaggetted a raeana <rf relief; Becondly, chat tbla was tbe onir newt 
which, In tn; experiments, ever Idt upon this plan, and this one did so as 
wdl wlilMat ill head as with IL Iba tei>«iitlOD of the act predndes tbe 
ktoaof llHbeiBgao acddeat. Itlaiuuie«enary to trespass oo yonrtiinebf 
dllng the obBerratkiDS of pmaerons phyablogttts testifying to tbe upanta- 
nelty of decapitaled ammals. Yon will all ramember soch cases. I divided 
tbe cord of a newt between lbe£fth and sixth mtvIcbI vBrtebrsa, Tbeeon- 
vulaloiu which fbllowod. were alttost as seTcre as those which ibllow dacap- 
itiuioni but Id this caseitwasthefereima nhlcb wera tetanic, and the hind 
legs pressed cloeo to the body. After a fbw minutes, it tried to rise, bat failed. 
Biibl>lea of carbonic acid were consontly expired. After flftoeii mlontes. It 
turned compleldy ToiiDd, and crawled Ave ttepe forward, dmgging the h la* 
dor segment after it like a log, the hinder legs not hidtIqk u all. This was 
repented seTsral times. In fifteen mlnolea more, BensibiUty irtis doloinad Uk 
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lb* hinder Mgrneot. Here iraa ■ caw wbich voolil bavs (mcd pionoaiiMil 
ray Elmple. DWiiton of tbe cord h&d M«min|i;l7 destroyed lil power of 
TolnnUuy moTement In tbe limbs below tbe MctHui. Tbe hind ]egt eeemed 
paiklyzed. Whoi tbe utterior KgmenC was iirilMed, the animid crawled 
ura^, drBg)[lTt|c tb» BOtlonleM poslerior legDietn iiAMit. Wliea this pos- 
Mttor segment was irritated, the anlmal.did not cnwt, but slmplj withdrew 
tbe Ibidt ortiOI. IT I tonehad the tail or binder leg witb acetic actd, the wbole 
of the posterior Moment (Id wUch volitloQ was said to be destroyed) bejptB 
to move, and the legs set np lbs aBwIlug actiou, attemptlog to push the 
■wbtite bodr fbtward, wbich conld not be ^ectad, bocanse Ihe aotcdor seg- 
ment was pnfbctl; motlonleaS' Tba bind legs, which never mored when 
tbe anterior s^^nent was irritated, moved now la obedience to the spinal 
volitiOB; aad tbe anterior wgrnenC, which before seemed so euei^etlc In Its 
Toloutary roovnneou, was now perfectly anmoTed. Each centre mlea Its 
own sesment If tbe motloulessness of tbe bind legs, when tbe animal 
crawled, li a proof that volnntaty power was destroyed In those legs, the 
motionlessness of tiie foie lefn wben the IdiMl legs moved is eqnally a proof 
Ibat Toiuntaiy power la destroyed in the fote legs, Tbe real tenth seema to 
be that each segment has its own volitional centre, and that tlie one Is never 
aUbned by tlie other. I have, at this moment, a newt with tlie cord divi- 
ded near the ccdItb of the back. Tlie operation was performed four days 
ago, and the animal has so far recovered from it that no spectator could dis- 
tingnlsbtietween tbe Tolnntary power of its two segmantB. When the flams 
of a wax match is brought near tli* oeiebral segment, the Hire legs set to 
work, and tbe animal crawls away, dragging tbe hinder segment along. 
When tbe flame is tHWi^t Dear the spinal segmMit, tbe bind legs set to work, 
and :he body moves sideways, the anterior segment remaining perfectly 
qniescenf. All other stlmnlt imtduce similar resnlts. I veotnre to submit 
(bat the explanation hen proposed of two Independent volitional centres is 
tn mote consistent with tbe phenomena than tbe explanaiioa offered by tbe 
reflex tbeoty; nnless the actions of the posterior segment of tbe newt are 
evidences of sensatioa and roUtloD, I know of no klod of evidence for the 
existence of sncb propertlea In tbe cerebral segment. ... I will sot occupy 
tlie attention of this meeting with tlie recital of other experiments. Those 
already died infflce to indicate the natare of the evidence on wtilch I foood 
my posUoMi And, indeed, I mtgbttest on onesimplelbct as proof that tbe 
qibial cord la a sensational centre, namely, tiie AKt that whenever sensi- 
bility Is destroyed alt actions cease to be cobrdloatod. Every one present 
knows how greatly oar mnscnlar sensibility aids ns In tbe performance of 
actions ; but it has apparently been forgotten that If sensibility be destroyed 
in a limb, by section of tbe posterior roots which supply that limb, the povrer 
of movement irill be retained so long as the anterior tools are Intact; bat 
tbe power of coordinated movement will be altogether destroyed. With 
dimiDisbiug sensibility we see dlmlnislilng power of coindlnatlon, the move- 
ments become less and less wderiy; and with tlie deetrnclioD of sensibilily, 
tbe movements cease to have their coordinated harmony. Now, in tbe cases 
I have dted, it is dear that this power of coordinating movements — some- 
times very complex movemenla — was nearly, If not quite, perfect in the 
decapitated aDlmal ; therefore, If coordination Implies sensibiUty, the oon- 
dnsion seems inevitable that the spinal cord Is a centre of sensibility. Tlie 
whole case may be summed np thus : Ist. Positive evidence proves tlia^ in 
decapitated animals, tlw actkios are tmly aenstnlal. Sd. Positive evldeiKe, 
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on tho other hand shows that. In hnman bdngR, wllh Iqjimd sj^nm, the 
Bctlonl are not sensorial, bal reflex. 3d. Bat u the whole tclence of ph^il' 
dogy praapposes that between Tcrtebnte uilmala there is snch t. genraal 
concordance, that whalerer Is demonstrable of the organs In one aolitud 
will be true of simllv organs la anotber; and iiuumnch as K ts har^T am- 
celv&Ue that the spinal cord of a fVo^, s plj;eoa, uid a rabbit, shontd have 
a Bensoiial ftinctkm, whik that of a man has none, we mast com^nde that 
the seeming contradiction afforded by human pathology admits of TeconcDo- 
meat. No fact reaUly hiTalldfttoa any other faix. If the animal fa such aa 
organised muchlne that an external hnpresslon will pnKlace the same actions 
as would have been prodnced by sensation and rolltkin, we have absolutely 
no gmand fbr bellering in tbe sensibility of animals at all; and we may as 
wen acMpt tbe bold hypothesis of Descartes, that they are mere automata. 
If the fri^ Is BO ori^nlzed, that, when he cannot defend himself in one way, 
the idleroal mechaalsm will set going sersral other ways ; If he can perfbrm, 
unconsciously, all those actions which he performs consdonsly. It Is sniely 
snpflrflnone to assign any con»cionaness at all. His organtun mty be called 
a self-adjnsdng mechanism. In which contidOBtness fluda no more niom thaa 
In the mecbanlsm of s watch. 

Sir B. Brodle said Uie paper was most Talnable, bnt he thonght tbe exper- 
iments might be claimed for reflex action almost as much as in fkvorof tbe 
theory of Mr. Lewes. 

Hr. Nunneley said that the paper asserted too broadly that tt had been 
held that sensation and ToUtlon were snspendeil iu sleep. The person wb» 
talked in sleep and the sleep-walker both dlsprored tbe assumption of entln 
suspension. He had himself remoTed the Bplmil marrow of cats and isb- 
trita, and tiley bad lived and moved for eight hours afterwaids. If they de- 
parted fVom the position that volition was resident In the higher masses of 
the eplaal marrow, they moat go ^nher, and m^otain tbat it existed hi dtf- 
(brent parts of the body; and tliat would lead them back to tbe opinion of 
the earlier anatomists, that the nervons system was not essential to vitality. 

Prof. Owen, In reply, directed attention to the comparative largeness of 
the haman brain and the smallnesa of the spinal column of man, as com- 
pared with tiiose of tbe animals experimented upon, and said It might be 
that there were some sensations ftit by the lower animals which are not ex- 
perienced by human beings ; and If the inquiry were punned, with this idea 
kept fa view, tbey might be able to reeondle what now appeared to he con- 
flicting. 

ON TH£ CLASSIFICATION ASD GBOWTH OF CORALS. 

At a recent meeting of the Boston Sodety of Natural HMory, Pioftesor 
Agassli gave au account of a recent visit to tbe reefa of Florida and hig 
explorations of coralline growths. He estimated the rate of corai gtowtb to 
be only a few Inches in a centnry, a tentb or twelfth part less than was tor- 
merly supposed ; and, supposing Oxe reef rises from a depth of twelve fath- 
oms, ho would calculate tta age, npon airfrat at the anrfoce of the water, to 
be abonl twenty-flve tboosand years, and the total age of the fbnr distinct 
concentric reefb of the southern exttmnfty of the penlnsnia to be one hun- 
dred thousand years. Professor Agassis In his remarks presented evidence 
that Millepora is not a Polyp bat a Hydrold. 

Prof. Wm. B. Bogeis said that tbm physkal coodltfams coald Bot han 
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dUbied mvcli In tbM refjlon > hundred Ihooiand yean aj^ trom what they 
now arc, and consuqaently that anch a calculation coald reasonably be mads 
npon tbe data accmnDlatcd by Prof. A^asali. 

Dr. Wdniand called attention 10 a f»ct woBBtly obsorred by him in HasrH, 
Which Beema to involve a more rapid growth of some kinds of corals than ia 
generally aaaamed Dtt this clasi at animals. In a small coral basin, between 
tbe town of CoraQ and the island of Caymitea, which ia never dlatarbed b;' 
vesaelj, Che water t)e!ng there mnch too shallow, he saw several branches of 
tfaelarge Jforfr^iora (ilniriHiift projecting above ^eaiirtkce of the waierfrom 
three to Ove tnchea. Theee braocfaea were dead, for corals alwaya die aoon 
after expoaon to the air, whOe the reat of the stock, aa hr as It wai nnder 
water, wm tn ftiU Iffb. Thit obterraUon ww tn^de in the month of Jnne. 
The qneaUOB namvtiy snggeated Kadf, when did those piece*, whidi were 
now above water, grow? 

A AKt, to which he altaded on another octwion, at a meeting of the Bod- 
ety, viz., that daring the whole vinter season (December, Jannary, and 
Pebraary), the level of tbe water all along the northern shore of Haytl to 
. from (bur to six feet higher than during the snmmer season, being raised by 
» conatam northerly wind dnrtng tbose months, saggeeted to him the Idea 
that thoae corai brandiea, as far as thej ware above water doling aiun- 
ner, might have grown dnrlng a single winter of three months only. Thh 
wodd sbow a very rapid growth of this kind of corals . The Itet thai the 
If adrq)ores, when growing so near the snTibJ:e, and, as atated above, par- 
tially uncovered dnring tbe summer, yerj often, in the course of a fewyean, 
give rise to small Hsngrove Islands, between the ontaide coral reef and the 
shore, was well known to a native Maiatto sailor, wbom Dr. Weinland em- 
ployed there. As he had observed at a former meeting, there la hardly any 
change of high and low tide along that shore of Haytl; so that this can have 
no bearing on the present qneadon. 

Prof. AgoEsiz also atated that he had, as the result of his InvestlgBtloiu, 
been led to Institute the fbllowing classification of corals : 

lat. VtgetabU CardU. These are Alg», or at least vegetable prodactfoni, 
which In time accumulate in their cellnlai tissue so much lime as to resem- 
ble coral^and which form entire islands, as the Tortngas and Uarqnesas 
groups, the sande oo the aborea of which are compoeed of disintegrated par- 
ticles of these vegetable growths. 2d. CoraU ofBryraoa. The aiSnJties of 
these are well fcnown. They grow in dnstera, and ate gennine corals 
twlonging to animals of the lower clast of moUoscs, and not polyps, though 
onoe thns considered. 3d and 4th. Tim nmalnlng oorals belong to two 
types, gaimat coroli formed ijr Potga and thtat belimgmg to Bydroid Acalipla, 
it ThMola. The Tabnlata ore known to be Hydrolds by diract observation 
4rf tbe anlniBl In Hitlepora recently made by Prof. A. In Florida. OfRngosa 
no living ^pes are known, and consequently IH afflnltlee nnist be deter- 
mined by the structure of the solid parts. In this reapect tbe Tabalal* p»- 
■mt striking differences troai the jtennlne corals fbrmed by the Polype. 
These have vertical ndlatlng partitions, extending ftom top to bottom, 
with transverse partittons extending only between two adjolnhiK vertical 
partltlonB. In Kogosa this horluMiKd floor extendi across the whirie cavity 
of the anhnai, as in Tabnlata; and tbe radiating partitions ara Hmtted In 
their vertical extent to the space between two horlionlal Boon; so that 
their ofllDities go with the Tabnlata, in some of which there are traces of 
ladladng partitions. Bealdes, In RngDca, the ^madtlpartite arrangeiiMnt 
S2 
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HETACCINATIOK. 
A [wp«r on this nibject ns Rcentlj praunted to tlie jLOOataj of Uodl- 
dm of Paiia, In tba name «f Dr. Vlemlni^, one of Its comipoitdiDs mem- 
ben. Tbe mthoi girM an aegonnt of tbe sxpsrtmcnts Imdtuted at Guid br 
Dr. Dcnobele, vitb a view to ascertain Ibe adTantaget ariilog fnn a leped- 
tloo of vacclnaiioD at rarloiu pMkxto of Ufe- Tbe i^olta arrived at are, 
that between tbe agft of twentj and foitr, revacclnadon obI; t*iua effect 
ajWD fonr out of one l»)pdi«il patleau, wlille the impoitioB of those on 
whom it takes efltoct between Ihi ages ot ftmy and alztj Is twentf-Ilitee per 
cent. ; and between [be sftes of sixty and seventy, flfty-fonr per cent. The 
oooMfnences deduced ftom ttaese fltcti an '- 1. That nnllL the age of twentj- 
flve.ravacclnMkiBif OMlesfi 3 ThM Awn tbU age lo tbirtj-five It ptodnoea 
omAiI eSteti ivtm > twj small namber la penons, and tliat consefsmtly 
It need not be lerj MnanoMsly iwammendadM tlwt pnlod of iifd; 3. Tha^. 
Oom theace.of tliii^-ave and apwaidettlMeomeen^ pn^jlactte, and 
tbetefora neeeesaiy; 4. That when vacdnedion liaa not taksn e^ct at aeer- 
Uln period, tills is no reason for conclndlng that It will not take effect at 
•ome fntnre period . Hence I>r. Tlemlncks coBclndes that tbe nrraoctnadon 
of tbe pnpili of scImmjIs and seminaries, at also of soldleis i« the *my, is 
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An ncnrvs, lof^dng the pamslte of a bee, lias been lately dlacoveitd, and 
s pbolographlc portrait of the buect, msgnlfled one million limes, surface 
measurement, has been taken by Hr. A, Bertscb. It is covered with a cara- 
pace, or hollow shield, and Its feet are armed with eharp clawB, by which it 
keeps a firm liold apon the microscopic creature ftota which It derives nonr 
Ishment, and which In Its turn preys npon the boney-g»thering bee. As wb 
can discover do limits to the minuteness of organized beings, so we can fix 
QO term to this ezttaordinary series of parasitic anlmalB preying one upon 
the other. Bow much ftanber can we bope U Cubom tbe myslNlea of 
organic creation? 

ON iSE ubrahok Of fibhbs. 

At a meeting of tba Boston Society of ITaMral HlMory, Dr. H. B. Storer 
pneented specimens of a imeli, ttota Sqnam Lake, S. H., temaiking oa 
their pecoliar interest, as affording an Instanoe of a speclM .originally migrat- 
ing to ftesb water tram salt water, and now perraaDeally realdenl in the 
fbrmer. Ba had learned of Its existence several years sbice, but had nntU 
Dow been unable to obtain it. Wlien ftdl grown, the lake smelt seldom 
exceeds six incites in lenKlb, and Is extremely attenoaled; but a eareftil 
examination leaves little doubt of its Identity with onr marine Omata 
riridaciu. It Is fbund throughout tbe year, In both Sqaiun Lake and Wln- 
Blplsseogee, tbongh moie randy in the latter. The modlllcatlons In shape 
lefbrred to woidd probably be fbund to exial also in the smdt of Junaica 
Pcmd, near Boston, tbe conditions of lin being mnch tbe same in both, the 
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brtter liaviog'been Imprisoned axflfleWly, while the former had become a pCT- 
mBnenirecldentinfMab water fKno natural ouum alone. 

At a subsequent meeting, Proressor Agaselz, la replf to a queslioB 
whether the fiehea or the Emopean cowt could be tianspliBtcd, to the 
Bboree of Anerio, — said that it wai exinimel; doubtltal- Prom a generd 
point of Tiew he should not inppoie that an; fkmllj of llihes, which bava 
no retHcaentAttree here, eonld flooilih on this eoaat; bnt that peifaiqis flsk 
belonging to Qie bmhb famUywltb the haddodt aod^bakSindght be nat- 

TABunoN OF coun or tbz venous blom> of ths qlahds. 

Bince the dlscorerj of the drcalatkin of the Uood, it has heen admitted 
thai the blood of the anerie« U red, and that of the veins block, with this 
exception, that it is the reverse fbr (he arteriM and palmon&ry veins. This 
ftct has afforded Bichat the fooddatloiL fbr his grand division of the circola' 
tlon (since adopted by all snatamista), a vaiculaf aystem with reJ blood, 
which carries the blood &om tike lungs to all parts of the body; a vascular 
ayBtem of Unci tilood, which carries Che blood iVom all parts of tbe body to 
the long*. Bat II resulta from the reeearcbeg of Frof. Claude Bernard that 
this statement cannot be accepted abwdutely. This sldUUI observer bat 
proved, Ifarongb a tcreat nomber of disseaticius of living sabjects, and in a 
Manner which leaves no room for donbt, that tha blood conuined in the 
Moal veins la BtHnediBes black and sometlmea red, and tbat when It haa 
the latter color, it Is black In the Inferior vena cava which re«eiTes the blood 
from the renal vein. 

This fat* being established, he looked for as «splanatkin, and found that 
tt was due to the state cf repose or activity of the Icldneje, the secietoiy 
otgn' of the nrlne. He has, ip tkcl, denumstraled, by dalleate experiments. 
In hi* coarse of Physhdogy at the College of France, that when the urine 
nms fh>m tlie kidneys, where it iiaa Jpst been fonned, in the ureter which 
Mka) it to tbe bladder, (he bktod caiit)ttn«d in the reual cavities is red j and, 
fltat it becomes Uadk when the dow eeases. 

The same exptrimeut perftnmed on the snlnaaxlllaiy ^and of the dog 
produced the same result- FIowIdk of saliva by die proper dact trom this 
gland, and preaenoe of t«d blood In tbe afftaent vein are (wo pheaoraeua 
which go together, as also the absence of . saliva and black colw of the blood 
In the same vein. Agalogwu exp«rteMDta made on tbe parotid gland and 
on thegiaads in tbe abdominal psris of the dilutive tube, have givea sim- 
ilar results. But the anibor adds, with tbe babttnalaevertty which he brings 
to his condaaloiiA, ttat th« itndy will be oomplele only when the nx.minm- 
ttoa idMll ltav« been exteBded l» ev«t]' tftend thronghont the stncture. 

b(«*nlt* ftem Hm hcts, Owt If, na ngiua* ^ysioktgical conditions, tbe 
tern ttdiiotd may b« appUal tn tbe •vKriol UmhJ, that of Mack blood can- 
not be D«ed ins* general away for tbe venous blood. It results also, fhnn 
other resoaiehee of Prof. Bernard, diat pbyBlcai and chemical oiodieattioas 
Gorrespi»d 10 these different slatee of coioratioti, and ought to be tsjien into 
c«n^deratlon In the analyses of tbe blood, the composition of whicb vades 
even, with tbe Mate of acuity w repose of as organ. Tbe last principle 
KppUeanH tneniy to the glands, but to all tbeor);ansof tbe body; so that 
It will be necaasary to stud; now the veneos bloiMi in the state of repose, 
«Bd in the state of ftancUvtal aettvi^. It ta woEtby of iBmsrk, that if the 
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lairtiicli oon- 
tnctiluelC 

iQMperi^enfliigon thewbniixillHT gUw), Praf. BenurdhaibeenabiB, 
br iwwm* of etectfkttr, M exdte u will the actirit; of ma ois^b, ra m to 
pnMhwe lb* iMrMim of ullva and Uw <a4oiiiig of the blood of the lein 
Md. TUi Ad *Bgg«ted to him the foUowing reouik : " All tboae modlfi- 
GMk>M wUdt t)ie blood aodeitOM in consequence irf' tlie ftutciioiLU Mtiritr 
4tf the on;aii«, an ^wsji dctennined by the dcttoiu stsIsid; and codbo- 
qoently, M thb point of contact between the organic tlsBoee and the blood, 
we mnit aeaich tea a kaowtodge of the ipedal aeaacj at the bbitoim ija- 
tem in die pbTiico-chemkal phenomena oT life." 



te of HcGee wa* exeested for mn^ 
sxaminatioa ndMeqnenUy made of 
hli bodj by Dr. Hearj Claike and othar phjaidMM of that chy. From the 
aceouit of tfali examination, pabllsbed t^ Dr. Claite In the ButiM Mtdieat 
JuBnal, we derive the folkiwbig Interesting paiticohK* : 

The examination ma; be said to hare commeoeed beftm death liad con- 
pletel; tatien place, for Dr. Qatfce'a account l>egiiu while the ftume of tbB 
male&ctor was mil nncpended. "At the end of mtsb miDntes (Im aaja) afl 



hundred In the mlnate. AtninemlnateethenamlMr waanlnety-e^t. Attba 
eBdoftwelTeinliitUeeawnwnlierwMilxty, andtbepalMriloiiBfttnler. At 
flmtemt mliiBiee the Mtmdi had dlaappeaied. The body wi* lowered at 
10.89, at irtilch time a careful examination of tite deat rerealed no pen^tf- 
Me MMmd or lupatae of the heart. A imall space nnder the left e*r (eemed 
M haTa (eeaped aetire eompreMloo, lo Out some dicniatlon mlj^t ba*e 
been eoMhiiied through the catotldaadjiignlar of that Mde." Halfanboor 
later, or a few minutes past eleren. Dr. EUh oommencsd the aatopay. At 
11^ a alight bnt regalar pnlsattHy monsMnt was obscrred Id the liglit 
nbdavlan yeta. Dpon applying the ear to tiM cbeet, this wa* aeccrtalned 
to proceed fnnn the heait Ita^, which gave a distinct and regular tlngte 
heat, with a illglit hnpolM, elgh^ time* a minute. The chMt was then 
•peoed, oad the heart exposed, withont in any way arreating the pulsatory 
utOTomBMB. The right anricle was in fUU and r^^iar noUon, contraetiDg 
md dUadng with beatidftu dKtInctiTeneie and energy. At twelve o'clock, 
•f™ "^ »>»'1"« '>0Mi prenonsly divided, the number of contnctionl 
il'ILlr?' '*' S™^ Iwrlng conttnned, with only a short IntennisslMi, np 
^^1^: ?^P*=^>iio™t.enl*oflheanteri<ww«U of the right anri- 

Sr^^^^HL ■^•"""'■^^ Th«yconld«anymo.i;ntbeexclt«i 
Sm^T^^t^ '^^L f' ^-^ »"* "»"-""« •«'l continued without 
2^Sl autom^tTn °^ '" * '^""'"' "^^ "•"-ponding f ntervaJs. At 

S^t mov^.s.'^TL"^^,';;!'-'^ of the «me kind ^ foUow«l by 

3. the vona earn e^te^b^a^J^r^sT*^ « the lower part. 

««iM lo DB perlbctiy normal. After some other and 
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more stTully piofWahiDal ditaOi, ttw iMOUrt proceed* to luunMe the (Uku- 
tion that folkiwed; Dr. Ga; thQaKht tlie wbaeaix of cerebral congtstfon 
due to the a^joBDoaot of the lope, Thicb allowed -circulalloa la the left 
cutitid. Bq tboDgbt death mJgbt have been owing to the aoddeii sbock. 
Dr. Clarke thooght the deKh wm by MphTXia. Dr. Ainnronfa remarked 
that " all the appearances tuaally observed Id cases of hanging were here 
w&ntlBg." Dr. Clarke expreesed the "oplnioa that, as there was do lesion 
of any important o^an, resuscitation might probably have been accom- 
Irilshed t^ utbldal leepliatlan, etc, if effbite to that end bad been made 
imilMdiately upon the loveriiig of the bodj from the icallbld, that Is, within 
half an hoBi;. after he ftlL Strong ahoeki of eleettldty or ga)T«<ilsni would. 
In cases of accidental apparent death, desCro}' the little runainlng ritality ; 
and If tbeee ageata aie used at an, they stuMld be administered with great 
«are." Dr. OaalftiAiidedtotliBnnrortaiuuelAcldeiit in the lift of the cele- 
brated Yetalhu, tat canaeqnence at which he was bankhed flnm his coimtiy 
«Bd died bt exile. Not allowing a loffldeat time to el^ne after the death of 
his patient befim proceedlog to the examination, the maacnlar IrrltabUI^ 
remaining la the body ceased ■ pulsatory nwrement In the heart, whldi led 
to his amM and poniabment for miuder and fanpietf . 

OS FADWA Of THB ARCTIC BEGI0M8. 

Id a recent dketisalon before the Boston Society of Katiual Watary, Dr. 
T. H. Brewster stated that It bad been ascertained that then is a greater 
dirersiiy of spedes among the bijdi of the eastern and western North At- 
lantic eoasts than was fonneriy supposed. BeTenl ipedes, bearing close 
resemblance, npou the tWs condnents, have been establlEhed to be different, 
— for example, tbe Tdvet Duck, the Peregrine faloon, and the Fish Hawk. 
It was interesctng to obserre, that, fbr no appatenc eenae in thafr oiganka- 
tioa dlSerent ftom that common to both fhoiea, many Urda Me foosd only 
on one or the othix shore; fbr iDstaiiee, the Manx Shearwater, tbe lesnr 
Boddleback Gnll, tbe £nn>pean Scoter (dlfibrlng only bi sIm tarn the Amtr- 
lean) which aie foand only in £niDpe. Between the birds of the Atlantic 
and Paoiflc coasts there is more diversity, and also there are observable dif- 
ferences ofdistribDlloii. Thus Brunnlcb's GniUemot, foond by Dr. Kane In 
latltade 70° north, and rarely found so far south as Massachnsetti Bay, in 
midwinter bieeA in the harbor of San Francisco, in latitode nearly corre- 
sponding with that of Kichmqnd, Virginia. Tbe Dria Qrylle, whose extreme 
Mathem breeding paint «n the Atlantic Is the Bay of Fondy, breed) also 
hoar San Francisco. It may be, however, that the eaMern. and the weslem 
* Unls will yet be found to be of dlifuent species. Dr. Biewei: believed that 
they would be. 

Dr. Bryut itMed (faw tbe n^oclty of tbe arctic blids aie identical with 
those of Eorope; and thai the aicUc ornithology of the western coast of 
North America dtfCu«d more from the eastern coast than the tatter did ftom 
that of £arop& 

Dr. A. A. Gould rerawked that the aretlo drcle has erer been conaidend 
one Diiiform loutogii^al legloo; 1m had recently examined shells collected 
by Mr. Stimpaoa in Beetlng's Strella and npcn the northwest onaat of 
North America, and had fbvad tbem t« be.tdentleal with those Axind 
between this place and labmSor. One ah^ in (lartlcBltr, Nticala thradoe- 
fMiois, he oUndad to; one tbIto uT this shell, brooglit fhim Japan, exactly 
32* 
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mattd an (^ipodtc valra tikea mt FnivliioMown, Hua. M HakodBcH, 
Jmpao, the arctic faima ezlsn, uid Iha ab«Ug of tbis amat *re found; whilst 
U Slmodk the sbtiU are thoM of the China seu. BIeiIb am tntvene the 
ocean In the Dorthem tegloiis when the conttaMnta approAch eadt otb«r, bnt 
It ii a qantloii If aollanca can travel luch dlaiances. 

on FABTHEirOGEirESIS. 

Thli won], ai lla deilTBtioa Impliea, BlgrJflei the prodnctioB of TCnoig bf 
the ftmale hx alone, a« In the Aphides, or common plant Ike, in which gen- 
eratloa fttUowi genecation, for a dmui or aune, vltbont renewed Intercourse 
with the other mix. 

There are two modes of geitentioa well known in plants and animals, — 
one hj trae eggs, tha other Iv bnda without eggs. The plant kingdom ia 
known to be full of both proceases. The iind ftom a branch, devclopins 
regnlariy Its leaTCa, and capable ai It often Is o( pn^iagatlon, wbeie separa- 
ted, as well as «h«n united to the original stem, la one variety of propaga- 
tlMl bj biidi. The bod orlglnallng u a bulb at the axll« of the leaves and 
branchee, wblch drops off, and on flodlDg soil, prodnces a new plant, is an- 
other rariet? of growth bj bads. As each plant fhim snch a bnlbor bnlbel 
will piodnce Its crop of bnlbets, propagation Toay be continued on apparently 
faideflnitelf, without necessary Inlerrpntion of trao flowera. 

The Aidmal Kingdom, In its Inferior deparOnecCs of the Badlatel and 
MoUnscs, exemiriiflaa the same method of propagation. Tbe yonng polyp 
may grow flx>m the side of tbe old, and be persistent, like ordinary bnda of 
l^ents, iMt becoming an Independent Individual If cat off; or. In other cases. 
It may drop off on reaching towoids matority, and thos acqaire Indepett- 
dence, and so become tbe pannt of a new louphyte. Thns far tbe two hing< 
doms have long tieen known to be alike In leprodactloD. The bullMla of the 
[Aant an not like me seed in stmctoro, neither are tbe bnlb^i of tbe Cam- 
panulaildc There Is not the germinal vesicle with its germlnatlvo spot. 
The devekipmeni Is simply germination. The analogies between plants and 
animals. It may be stated, go still farther; tor as planQ prodnte leaf bnds, 
and tbrai ftower buds, and Iben Bower bads In wblch sexnal organs and seed 
an developed, so some Hediu» (Tabalarldte ) bud oat polyps to make tho 
branching stemi, and aflerwatds bud ont Hedasa to develop sexoal or- 
gans and ova; these Hednsn (as occasionally h^ipens with tbe flowera i^ 
plants) aeparatlng and becoming IVee tram tbe stalk that prodnces them. 
Uoreorer, it is now nndrastood that the so-called altematiou of generation is 
nothing more than the sncceesive states exempUOed In plants, of the embryo, 
Indpienlleaf bud, opened leaf bnd, flower bud, altd Sower, at) of which are 
often widely dIveiGe in forms. 

It was la view of sncb fkcts as tiKM that the late Dr. Bomett undertook to- 
detennlne the nature of the process of contlnnal nonseinal propagation in 
tbe Aphides; and hi* eonclosion was, that the egg4ike bodies, developed in 
dnstera withfn the producing Aphis, were of the nature of bnds, and not 
tme ova, agreeing In this with Dr. Carpenter; and that the whole was anal- 
ogous to the budding proeesi. "The germs," hesa^, "have none of the 
Htnictnral charaeterlatlcs of e^s, mch u a Tttellaa, a germlnatire vesicle 
and dot; on tbe other hand, tbey am at first, simple collacliona, in ovnl 
masses, of nncleated cells." He also refbis to the same kind of origin, the 
so-called hibernating eggs of Dcflaiia uxaong Crustacea, £<ietniiJiiria among 
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tk6 BotatorEk, and H^atSma and Nahmmaia Kmans the InfosorU, In Wbicb, 
be obaervtm, no KormlnulTS veilele or dcH baa b»ea «eea, and do connectioD 
with ilie oTai7 discorered. 

I^utbeaogen«ila ia the Aphidia, actwdiag to thb Tlaw, ii nproAacOoa by 
l)ada, or nemmli^aroo* rtprodnctton, aj dJKinct ftom leiaial teprodnotioa. It 
to like leuf-boddlni;, tbe flower-buddiog (or aexual deTelopmenu) taking placa 



Tbelator ioTcitigBtioiu of wnta tookfgiau liaT« bean teodlnit lo tbe rao- 
floakin tbat BTDB Urae tgga, or baika haTingCheitractureof egtt* InereiT 
WseatiBl potnt, mar ^ piodnoeil in tmaa saMe by famaiea, aad develop into 
peifMt indlTidoala wUhotU tbs Intarrentioa of ttie male, and wtlkoat i.ny 
fiopei benaaphiodltiam In the parant. Tba mott important iroik tJiat baa 
^>peared oa tbig Bobject is one oa " FartbenogB>eala In Hotbi and Beea," by 
C.T- £■ Toa 8iebold,of Hunlcb, which baa been iranalaled iaEn|iaiid bj 
W. S. Dallaa. Tbe aotboc dewzlbea tbe niil^t ot brood after brood of 
Tonng fh>iB sonieniiiOiB, witltont (be lecaneaoe of a ilngU nale; and in a 
Piydta, tbe pnpacaaa ii filled wlUi aKRibefi»e it la left; and In tSttmlm, 
tbe animal, immediatdy after leftTlnK the caae, stsfb It fUl of tfg*- 1''>a 
main pobU in bli work, and one of more qneitionable cfaaracMr, relates to 
beta. Be adopta tbe ttieory of a Hlealan ckiKTiaaa named DilenaB, and 
afUr Canber aUbontHiC it, aoatalna Dm tIiw tbat " A* qaeea-bee, wbicb, 
like all other ftmato tnaeda, jneel*«a ttM tenlital Snld of tbe mala la apeen- 
Han nccptada^ thae to be retained nntil it camei in contact witb tba ^g 
dmlBKitapaiaacetluQagb tbaoTldnet,paaiaaaealbieiioweraf pertBlttlngor 
prsTentlDK tlili contact, ao that tbe eggs maybedepoaltadin tbecelli,Ciili« 
(bcnndMed or aBfeeoMUMd, at Dm pleaaDc« of tbe moUnr; aad fardm, that 
<tomOiafcnia«litwlegga,ftmal«lMTeaareptndBced, wblch beomne derel- 
oped altlm lata qoeena ^ woAew, wUlat the aBftenndated e^a ftamiih tbe 
larvea of the drones or malei." The foUowlug are fone «t the pMoti of 
•vldeDce addooed in m[q>ort of thia remarkable tbcvrj, ai (iTen in a notice 
of Uie woik In the Anoala and Hagadneof Natanl HbtDry: 

" It 1« now genmallj admitted, eren b; bee-keepera, that the qiMMl oolr 
aop«httaa once, and that the i^qriy of atntlDal flsld reeelTcd at tbla time, 
•ltd aland op In ttM aemSiial neaptade, Berms tor tbe fecandadon of the 
fanmaaM nnmber of eggp which >lie depoel t i daring the period of her fet' 
tiU?, Ill IMiliin OT«r eerenl yaaia. ScHBUIiiwa, howeTcr, the Mock of aper- 
matMoUa ^peam lo be exhamted beAirs (be llfb of tbe qwen coniM to a 
doaa, and lAGathlala thecaaeihelaTenotUngbatdrone eggi, Introdadnj; 
eonnitkiik into Iha wondeiMl? barmiuiloni amnfCsaientB of the hive. Tbii 
waa fnind to be tbe caae alio with a qoem whleh had beeo expoeed to so- 
Ten «M wllb a riew of daffrojing the rltalitr of the ipermtioiolda; of 
tbne gnaia thna beatad, onlr one iBTvlTed, and tUa afterward! laid noth- 
ing bM drone ^ga. Another qaeen, whooe abdomen hi ~ 



iinly. Added to thli, cactain worken, wbieh, aa It well known, are merely 
aboitlve fomales, dcatitnCa of copalatiTe orgatu and of the lamtiud recepta- 
cle, and therefore taicapable of f^cnndatlcai, are fbnnd to poaieet imperfttctly 
dateloped ovariea, ^blcb ptodace a very amoJl nnmber of egfts, and tbeaa, 
when deposited in ths eella, are said alwaye to prodoce drone*. Jar moat of 
thete facta, con Siebold appeaialo be indebted to the apiariani DiknoDaiid 
Ton Boriepwih; bot perbapa the moat remarkable obaerraliona are those 
nwda by Untdf, bi tbe mkroaccvie examination of a eotutderahla wimber 
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of 11BWI7 depofKod efQ[>- In the mi^ori^ of the tfgg* depMlted In wmfccv- 
cdUffiomli^byhim, hafotindipernaiOBoidi; toiaetinM wnumyuftmr. 
In Bome Jnitanceg, tbeee sbi^I v filaments still retained the poirer of notion. 
On exniniBK twenty-wmo dro n fceggs, laid Iij' tba une qoeea whkh had 
fttmlabad ■ poctloB of tha ftmato e^p,T<m Sletmlddld not dlKcovar a single 



'' Such is tlie outline of tlie nanlls at irtilcli tlie distini^iibbed aatbor ha* 
■irlred; and aflboBgh many will perhaps be dUlneHoed to (^ve an anhesi- 
tadDR adbesloii to his Tkwi, tbne am be ira doabt AU his work la one of 
&e MoMtrnpcMam Hut has speared fbr a longHjne; one veil worthy of 
htiag <aittal]j stndled bj all phyalologltts, a>d obs that srost, fn ttte end, 
freadj adTanee tlhe cause of sctence, V aa}j by callini; the ottentioB of ol>' 
■eirei* to this BlBf^olar and ■nch-neglectea sut^ect." 

It wovld t^pfcT, flrom observed fltota, tbai, amonf; some of the lower ani- 
nali, it Is of DO more account Ibr one of them to bad oDt a complete animal 
of its kind, than fOr a crab to ni|>rod<Ke its mntllaMd daw. Moreover, ft 
•eems to be also Ine that Hie b«diflaK process majr take place In the oraTy, 
and that It mar erttlve oa ^K o' somctbinK ytrj like on figg, thus com- 
mendnic wtth Qw Unt sup In the repmdactlTe ptocees; or it may erolve % 
bnlMike maw tnim otttet patta of the body, like that in otdbuir ({ontma- 
tkm ; aitd each Maj devekip lot* an Individual animal, or what Mtl pi<odnoe 
tnch indlvkiaak. Whether formed In one place or another, a f;eniiiitatfii|: 
etilule, or a spot or coUectka ef cellnles, bet^ns the developmMit, and the 
whole ptDcvoi, from Hi MtiataiTMapto the end, is. a regidar rtowHi (h>m 
the alBltlB l"<d^BBC l^v^fti^- 
lloiMver, tha obm'mloii* In IfieplaM kOtgdoBi appear to show' deffnltelf 
(conCnnatMT at Mr. Lubbock's obeervMlont ta tlto Daphnla), that ki the 
case of ovarr repvoductiod, Ibe Onle wlildi ikiTrttqM without Impregnaltoa 
b Idenlloal In it* Wital growth trith that prepared for ImpitffiuUien accord- 
tuK to Ibe ordtaair .■ead^rodaclDK pneew. Tet,iMit to loss light of the 
diverse relations of tfee itaw tnodae of reprodoctlon, «« thoold tenember 
fltat,noniiallr, iB«rrei7apedeB which bads or pradaeea boddtng eggi, there 
an also tha opporile Mxe* ftr tme e^-dWrtopmeBt; that even the lowest 
aea-w«ed has iti eai4a;aliDB of oppoaltetr lebUed cells fbr spor&nprodne* 
tkm; that rcfrodiiclkMi cf tUi mw^eni Und'ta conOned lolfae lower grade* 
of speeiea among ■■liiiili. and aDM* of Umbb, lllce tke Aphli, Had tha vra- 
eesa so M«r that Iher tan toTH ttfUBlr gem-tiBds by Ibe MTiladB, and eUl 
there Is hen a padodtCal reoovria tothfetiine nxnal process; that in some 
antanola, llhe Ute Daphnia, whfle tlie oraileB prddoce nggi of both kinds, Ae 
iu»malesgipMi toanotho-eanilri'spd eatlr show their distliielive ehano- 
ler; that, taflne, adlstlncthmofsei (aUndOf seKnalpalatltr) ts thegrand 
nnlTersal law Ibr n^rodacfioa jh Hb, ud la hmw bM^nHbap aet ailde ereti 
fbr the infcriorspeillea, wkatdbaolalalyass— tMtathe Ughar. Horeorer, 
this supplemaitril Imd Ittfetfor means of (Kopagadoo, Or baddlog. Is bat aa 
eipaiiitou of the ordtaiai^ lawof grawth; Ibe same law that reprodneesthe 
naibaiidlinta"lBman,ihe«aiLof aoratlUtBdsn^e.ortlM'legsaf a maimed 
cmstaosaa, erolvei (he polyp ftom the bnd of a poljp, the Aphis from the 
Aphis genn-btid,or tke plant ftom:sn unia^itpitttad ovide. The Aphli 
germ-bud :or the unimpregBated evnle irfay be conaidered a* only a minuter 
or BKxe cencoimted Ibrm of the bolb m bnlbei. 

The process by wUeh theftmale pndacai the onde whidi la a ft er »« r da 
(abe:impaign^ted ii essanUally a btulding procaaa, and not nntil aftar tao!- 
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pt^vttUon doe§ ft becoiM hi anj cue a trne deTflo|riBg agK; and R woaU 
fcem that, tn a Ibw casei at least, II may develop eldter gonmativel?, ot in 
trae ^K style, that Is, It TB%y eoH^oe a germ^xMl, ixe become an egg, ao- 
eonUng aa tt It or Is doI trnprtf^aatea. 

Bat, wMle tht* extension of the bnddjng metltod of pmpagatloD anbaerrci 
an endof vast ImponanMBmong' tile inferior aolmala and la (he plant kJBg< 
doni, 11 cannot be prapcttr an eqtdvataM ta tke Hamal samat proceae. 
There Is some great difference between what the (ismda can bod oat of b^~ 
self, and what the sexes combined prodace. It is probable, tntra fitcta which 
hsiTe been observed, both In plants and animals — thoogh not yet demon- 
ttratnd — that bnd propagation will In all cases. If followed eTclnslTel;, end 
In the decline of the race, and lis ultimate extinction ,- and that the sexea 
are required to keep up the sexoal system and thna to snitaln the type at fU 
normal lerel, and secure Its perpetnity. This, If eatatrilshed as a real eJEect, 
is yet bnt a partial, or inadequate expreseion of the dUfer«Dce between the 
two resnlts. The satyect opens a wide field for exploradon. — OUSman't 
Jounai (abridged), Nov., 1837. 

SILE Cni,TUBS IS INDIA. 

Ur. F. BaihfiKd, who has been engaged In the silk cnHnre in India tar 
many yean, states. In a paper teceolly presented to the London Society of 
Arts, tliat it requires In Bengal 10,000 of the best cocoons to produce one 
pound of good silk; in France 2,300 cocoona produce the same quantity. 
With a view (o improve tbis produce, Mr. Bashford Imported a large qoanr 
Uty of tlie best French, Italian, and China eggs, to engraft npon the different 
spedea of the Bengal race. Tarioos details of the experiments were then 
given j but Mr. Bashford sums ap by saying that, as be had spent three 
yeaia in trying ineflbclually to engraft a superior nature, and Invigorate the 
common stock, he felt discooTBged, and would gladly have the opinion of 
uatorelists as to the probability of his object ever being atlajnable, and the 
|>roper steps to be taken for realizing it. 

BUTTERFLY TTVABimi. 

The sncceas of vivaria for flsh and cnutacea, has sn^ested to Hr. Koel 
Humphreys, of England, the idea of a vivarium for Insects; and fbr the con- 
struction of this he ba8 recently published directions In a work entitled the 
"BaUtrfy HooruuH," or "boat Romt." EnlomologlstB have at all times 
ibund it necessHry to make use of some kind of vivarinm, (br the purpose of 
observln$; the changes which insects nndergo before arriving at their perfect 
state. The tin box, with a pnfonited lid for ventilation, the card-board 
trays fbr silkworms, or the wooden boi stmk hi the groond, with a wire 
lid, and filled with the varions kinds of caterpillars, are, In fact, all vivaria. 
Bnt the speciality of Mr. Homphreys' plan is to make the vivarinm an orna- 
mental object fbr a dmwlnj^-room. With this view, he proposes that it shall 
consist of a glBSs case, with proper ventilation at the top ; that part of Ihe 
bottom shall be filled with earth, In which plants, such as are fbd opon by 
insects, shall be planted : that another part shall be devoted to a tank, fbr 
the benefit of such as delight la water ; and that In the earth shall be tn- 
■ened bottles for holding sprigs of such plants as are too large to grow In the 
vivarium. We cannot gather fhim the directions whether or not Mr. Hum- 
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plirejiknUra«drirMA*«Ep«riinnt,orM«altMedt>r(MbBn. Anonia- 
laenul gtan can, flUad with plaaa, oa the Imtm o( which ahoold appuu 
tauttfUl otwptUan of rarioM eolM*. Mid meMUobeetlw glUtaring in tbo 
nm, while aronnd the flowen ihonld fljfc noflM Hid bWtvflita, and dragoa- 
fllea, wtth their iCuxeoialr-falMad or MlEaMlT^eacalaMd wings, would car- 
taialr ftvm a wj attrae«H« otieat.' WiMttec MMdi « *lTariiiiB coald be 
DMiaeajned ta good woifcMg ortot or Bet,Ja, boweirei, In owe opinioo, a 
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SBW PUJTETB ran bbb. 

The tbr^-^iMh aatM<<Md ^«nel ir» UtatVtfea bjr Hr. FftgtMi, of OxArd, 
Kog., Aug. 16, 1KT, and bu TMCtved Um 'uuM o^ HwUft. 

The fort;-M*Mthi Af^ala, ma dlBCoroM *a the ISth of 8e{Mmh«C, ISST, 
I^Dr. LmJMr.oTBtfc. 

The nnrtT-«ighlta; Dode, ud' Am for^-sttHt, PHled, wob both diHOTflnd 
bj M. GoMsebBldt, of Paili, on th« MUM erealng, nanel}', ae 19th of 89- 
tember, 1837. 

The flftiech, Vlrsiuia, was discovered on the 4A of October, IBSl, bf Mr. 
Fergiuon of iba obMrratdrj' M WMbiiig»n, D. C.» 

The nstenridi dlMovered daring^ ihe year 1BS8 an m ftncnn '. 

Memiiua, the flftr-Ant, dlMOTQi«d b; M. Lanent, of K(unelB«a, Jan. 33. 

Enrapo, the dfty-wcoBd, dtHcovered bj M. GMds^i»idti FebttM*? S. 

CalTPRO, the Bftr-tbird, dfKOTered 1>r Dr. Lntber, ^Btk, Aprils. 

fytf-Jbarth and Fiflf-fifVi AtiereltU. — Two Mterold* w«re diacorend M 
Ihe nlghe of ttie lOCh of Sapwmber: the one by If. OoldBehmidt, at Pmria, 
kud the <ifber t^ If r. Oeot^e 8e«rt«, of the Dndlef ObeervMotr, U AlbMir. 

DONATl'8 COHET. 

Tb« IMkiwliig^ MeamC of A* ffiat conet of WM te dttiTad in put from 
M aMde coMritMlad to KoaUe'i MathMuitaBl Moia^ bir Pntf. G. P. 
Bond, or the OurilridB* OfaidniMay 

0« tb» 9d Joik, 189B, ailUst nrtntloalQ', tloitlr;tidnHich>e Ictmrd the 
MMli,wudeecriedhj'VoiM*lUFIat«ae,>eaitlian>rAi£Mmt. Thbwu 
■be CMlieet obserrattoD at tiie.gTMteMMt ot I8S6, tta dWewe Avm the >«■ 
biinB ikcB Bbeot two botdmd mimoM vf BflM, Mile Omrt tka audi it was 
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dJacoTsi7, irltii e eetteMe nanre, ai "perh«pa aaw;" Bad k a aacfiBd de- 
■palch he taid, " It it pMilNe that tUa coENt Ib the MUM M tlu« diacorered 
Id America on the 9d of May." Thla oamjectiira, fbrtnnately tor Donati, did 
Bot prove troe ; alihongb the ippiThMnl»a of the Ii>Uaji araanomer, Arom 
the rival kaI of hie tcaseatlaBtlc bnthran, waa not vittaoat reuonaUe TeaD- 
dation, tor no sooner had the moon wllhdnim from the eTealUK ikj, bd bi 
to aUoiT the comM to be leeti, than It ma detected almoBt linaltaDeoiulr at 
Itarea dlffennt pointa In Amedca, aai^ obaerw bafn|: et the time nnawaie 

•Tha taMe of aMrafOB dbeiMned fa 1867, a 
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of la prerloos dUcorery )» Italy. It wu leen by Mr. H. ¥. TatUe, on tbs 
erenlng of the 28(li of June, and an accnrMe deienuliiMiOD of iu place wu 
made on tite aame night at tli« obaervatoif of Harvard College. On tbe 
S9th,ltwBadetectedbyH.H.PaAliimt,£Hi., of Perth Amboy, K.J. ; and 
ra the m of Joly, by Mi»8 Mitchell, of Nantncket. 

Three faoccnOlc poalHimi, obtelned oa the ^tli, IMh, w>d 13tfa of June, 
fturnlibad Doull vlih the meaiu of computing ^proximate elemeala of tbe 
oomet'i moUaa, ttvni which its IniereBtlng chancter was quickly recognized. 
CoikMerable diaealty wu experienced In fixing the pcedae time of perfhe- 
Ifcm pMiage, a moat neceasaiy condition In predicting ita path u aeen fh>m 
tbe MTlh. While in other iwpecu ihe twoUi dednoed by various con- 
paten were Bnffldently accordant, tbe; showed wide diecrepaDclea in desig- 
BMIng tbe place of tbe oontM In the orWk By tbe middla of Aogait, how- 
ever, ita future coaiae,aBd Kreat increau of MghtDeat In September and Out 
eariy part of October, had bae« aacMtained irith eoHn cenain^. 

Up to thia time it had remained a faint ol^ecl, not e*e* dtsoeniible by tba 
nnaailiMfl ay*. It wai diMiB(nlaliBd frofa tndjnaiy tclea«^>fc coaaett only 
by Iha aztraiu itoimmi of ita motion, in aiqgnlu oontnat with Its sabaa- 
quent caner, and by the TlTld light of the nndeiu; tbe Utttc pecollariv 



Tiacea of a tail wMe DOdced on Uia aOth of Aogtut, and on tba SOth it waa 
■een Willi the naked ey«aa a baiy Mar. Tor a few meka tt occupied a posl- 
tton !■ tbe beavoH where ii rose before tbe ens and set after It, beoomlng 
tluu a ooaapkaoo* objac* both la tbe ""-"'"g aad ewning iky. Thii clt- 
cnmilMM* g«re iIm to tbe etKMMOaa noiku tlMt two dlfieteot comets had 
•fipeaiwU Th« Maiemaot, wUefa waa widely dKolatcd, that chii was tbe 
laOmi of the eoawt of 1364 and of US6, (appoaad by aome to be IdeDtkal, 
U eqiutUy loeociMt. If ithaaarer heforebecn Men bj-maa, it iodu bave 
been Ikr back in history, since the most recent compiuationa assign a time 
of [erointlon of about twenty-fiinr hundred years. 

On the 6tb of September was first noticed the CNrratnre of tbe taU, wUcfa 

•Bbsefnantly, at tbe thne-of Its p fte at iii|isliiihHi. baismii rilwi iif 111 1 1 

iBipreettts ftntnrea. It t« reMsskablo tUM Ml peeiUMllr rtoold have beea 
strongly enough exhibited to be dlstJngnJakBd at tbe abore data, when tba 
tanh was close totbe pbUM of tbe mum's crUc The (AsacraOoB cannot. 
In f^ be reoondled with the CD 
or tbe taU bta in Iba plai 

On dieaotta, tba Brtt of a series of «xlnoidiaM7 pbei 



«b«e«« and *eiy batrow, waa intet^McMd, l&e 

and Mmsu; withta Ods, laalead of a so«y blMded nebolwu Ught, htdio- 



«f afipafeat eommotton, as fbo^ apbewad by tba action of vMtnt taiar- 
nalfbreea. On Dm 33d, two daric oatUiiei were Kbced mon tbai^ half Wi^ 
TOOBd tbe badeus, and on the next ereMag sMil aDotbei. Each of tbeaa 
was sridanUy the oaMr boundary of tt lomln— « emntope, tbe brighten be- 
ing that nearest the no rte n s. 

On dM S9tb four ^Telops ireiB>i»e«, and otben wia« saheaqBeBfly 
ftnned, almost ander the eye of the obaerrer, tbeir motfen of pn^ecthM 
from the nuclons tielng evident tiom night to night. The rapidity of their 
lo which they are aUliaaaely expanded. 
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ftialon presanted within the inmost onvelop can only be acconnted tor ai 
tbe rsBnlt of mdden and ilolent dlsmpttons ftmn the central bodj, prqjectfng; 
ImmenBe TolnmM of its Inmlnons intntance towards the aan, wtdcli by some 
BnJotown law, li In torn nipetled by that body, and drlren off to the distant 
Tegtoni of ■pace, formtng the Tast train of light so characteristic of these 
mysierioiu l>odi«s. 

Prof. Mitchell, of the Cincinnati OI>9QrTBtor7, thus deacrlbe* the t^tpear- 
•nce of tike comet In the great refVactor of that inititntlon : 

" On the ereolng of t^e Sdth of September the central portion, or nndeiu, 
was BzamiD«d with powers vaiTlng ftom one hnndied to Ave hnndred, 
withont presenting any erldence of a well-deflned planetary disk. It was a 
brilliant glow of light, darting and fl«ahing forward in the diractlan of the 
motion toward the ami, and leaving the region behind In comparatiTe o1> 
■cnri^. Bat the moat wonderiU physical finUDre preteuted was a portion 
of a Marlg drcvtar nciufeui ring, with its vertex directed toward the inn, tba 
Mght nacleoa Iwing In the centre, wliile the imperfect ring swept more than 
half TOond the lamlnoos centre. This nelmlona ring reeembled thoM whlcli 
■omedmea eocape from a steam-pipe, bnt did not exhibit the appearance 
which ought to be presented by a hollow hemispherical envelop of nebulous 

" There was an evident concentration of Ugbt in the central portioiu of Hie 
ling, while, in tlie case of a ludlow envelop, the tnighteot portion shoohl be 
at the outer edge. By miiTometrical meaanrement, Ute distance fhtm Um 
central point to the drcnmrerence of the ring was foand to bo ahont nino 
thonaand mllea. This would give a diameter of eighteen cHonsaad milea, in 
caaethe ring wna entire. Similar measnrementa, made on llie evening of the 
S6th of September, indicated a deddod inovase in the ladltia of tho ring, 
which was now not leas than twelve thousand milee in length. On the same 
evening I noticed the fact that the Ituninons caivelop did not blend itself 
into the head portion of the tall, bat appeared someHhU to penetrate into 
this ncbnlons mass, especially on the npper par^ preerating the appearance 
of aboDt S00° of a spiral. The tail on the SSth waa decidedly brighter and 
better defined cm the npper than on the lower portitHi, wbile on the evening 
of the S6th there was a mnch neucr approach to eiiaality in biightnoas, ee- 
pedally near the head of the comet. Throngh the teleecope, and near the 
head, the tall presented the appeanuice of a hollow nebolotia envelop, nndor 
tbe fbrm of a paraboloid of t«rolntlon, the edges behig brightest and well 
defined, while there was a manifest Ading away of light towards the central 
region. Tlicoogfa the vaat depth of neboloDS matter composing this vron- 
deriU appendage, the fUntest teleecoidc stars shone with andiminiabed 
brightness." 

Donail'B comet attained its least distance ih>m the ann — 35,000,000 of mllc« 

— onthemomingoflheSOihof September. Its least distance (Void the earth 

— 53,000,000 of miles — occurred on the 12th of October. On the 10th of 
October, Its tail stretched over 60° of the heavens, and was 51,000,000 of 
miles in length, and 10,000,000 hi In^adth, at its eztrranity. The lon- 
ger diameter of its orbit was estimated as IBl timea that of tbe e>mh, or 
35,000,000,000 milee, a space, Iwwever, considerably teas than one-thousandth 
of tbe distance of the nearest fixed star. For the nitcleiia, Hr. Bond gives tbe 
fbliowlnftmeaanrements: July 10th, 5" ^5000 miles; August 19(h, equal to 
A star of tin 7th magnitude ; August 9Ctb, head of the comet visitile to tho 

' d eye as a star of Ibe sixth magnitude; August 30tb, diameter of 
33 
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Ibo nnclena 0" = 4660 mlleg ; September Sdi and 9th, diameter 3" = 1980 
nulefl. On the 33d of September, the head of the comet, to the naked 070, 
appeared bright^ than a Mftr of the flnt ma^tade, and dnrhiK the remain' 
ioR period of lt< viiitdlltj it went throng a sntea of periodic chanKea, ao- 
qnirlnK more light Jnst l>efore an emptlou, and soddeDly dimlniahlng ^ter> 

Thla comet, ti^ MJr. Bond, altbongli Mupasied by many others in site, 
bu not oRen tieen equalled In the Intenal^ of the Jlgbt of the nncleas. Tho 
diameter of the rarronndln^ nebulosity, on the other luuid, was nnntnaliy 
■mall, never much exceeding 100,000 mllea; while tliat of the great comet of 
1811 was ten timea larger, — Ita envelop Httalnlog an elevation of more than 
900,000 miles abore the centiai body. 

Tbe Tariont obe w rationa on Donati's comet leave no ^oom to donbt that 
K i» periodical, and has a time of revolution of abont 3000 years, the max- 
imnmperiodc*lcnlatedbelngS4ia7ean,andtbe mlnlmnml854. Itohonrlr 
velocity at pmlhelion wai olcnlated at 127,000, and Its aphelion veloci^ at 
480 miles. 

InliluBtratlonof tbesetimea and diatances, the London Tiaetiaea theidl- 
lowlnf; comparisons : 

Let any one take a half-sheet of note paper, and, marking a drcle with a 
■ixpence, in one comer of It, describe thereta our solar system, drawlni; tbe 
orbits of the earth and Inferior planets as sniaJl aa he can by the aid of a 
maj^nliyinK glasa. If the drcamfcivnce of the sixpence stands fbr the orbit 
of N^tane, then an oval flUIng the page will faiiiy refHvsent the orbit of 
onr comet ; and if the paper be laid on the paremoiit under the west door of 
St. Pant's, the lengtli of that edifice will inadequately represent the dlstancA 
of Am neatest fixed star. That the comet sbonld take more tlian 2,000 year* 
to trav«l round the page of note paper we have supposed, la explained by 
Its great diminution of speed aa It recedes Ihim tbe snn. At IM perihelloo. 
It travelled 127,000 miles an bonr, or more than twice as taei aa die earth, 
whose moHoo la abont one thoosand mUes a minnte. At Its aphelion, how- 
ever, or Its greatest distance from the sun, the comet Is a very slow body, 
tailing along, as if doabtftal whetiter to return, at the rale of 480 miles an 
hoar. Tills is only ^ht times tlie speed of a railway expnm. At this pace, 
even if the comet could wholly shake off the attraction of tbe snn — irtiioh 
it certainly could not — and were it to travd onward in a straight line, the 
lapse of a million years would find it still travelling half way between onr 
tun and the nearest fixed star. Comets, then, can hardly be imagined visit- 
ora from OUT system to any other, or ftom any other to onr own. 

Douatl's comet passed within nine millions of mDes of Yenns, and If It 
had any denaily at all comparable to our own, would have effected the oiiiit 
Of that planet in m iqipredabie degree. Were that found to be the case. It 
would be the first tact of the kind in the history of these singular bodies. 

Mr. Bond, in connection with hla article in tbe Mathematical Joomal, bo- 
fore referred to, also presents the following sketch of the mora distinaive 
phenomena presented in tbe motions and physical aspect of comets gener- 
ally: 

The first characteristic of these slngnlar bodice Is that of their beii% 
mainly, pwhaps In most Instances, entirely compoEed of an ill-defined gaa- 
eous or nebolons substance, endowed with properties so exlmordinary that 
it can scarcely be classed with matter In the ordinary acceptation of the 
term. Of Its extreme attennatloD and l^tness there can be no qneetiou. 
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The planets, nnd amooK them oar earlli, nrnst a^n and again bave trar- 
0«ed □nharmed the tails of comets. Id October last, the debrla or the mag- 
Uificeiit train of the comet which lUW jost dlaappoared from oar weetera 
■kies, ewepc OTer the region occupied by the earth a few weeks earlier. In- 
stancea of more tmmedlaM proximity are of too conuDon occurrence to 
allow us to suppose that we are always to escape an actual coiUBion ; bnt it 
Is IncoDceivable that anj diaastrom conaaqnences coold eosne to our earth 
or its inhabitants, any more tlun fh>m contact with sunli|tht, or with tita 
ether of the planetary Bpacee. 

A second chsradaristic Is that of internal coDdemstton. AH comets pt«- 
(ent this in t, gieater or less degree. Uoet oC them have a minute sieliar 
point, called the nncleus, which occupies the position of maximum density. 
There are others in which tbi» latter i^tnre is wholly wantin);. Bnt the 
lumber. In which it cannot be detected with a powwfdl telescope, is mnch 
■mailer than has commonly been supposed. This centre of condensation, of 
brightest point, is, with rare eii^tlona, placed on the side which la nearest 
to tlie sun. It is always, however, very close to the cen^e of gravity, as is 
prored by the fiict of its motion abont the son, in accordance with the law 
of gravitatkin. 

The nnclmu Itself Is a minute point compared with the immense volume 
of light-giving substance, of which it ia the controlling centre. Whether it 
is solid or not, is still nndedded. As hr as the eye alone is to be trusted, 
there are comets as truly solid as the planets or ston themselves. In size 
and weight, however, the tme nuclei, apart ftom their surrounding nebulos- 
ity, are probably quite small, measored by the sOndard of the larger plan- 
ets. StUl, It ia possible that there may have been Instances in which the 
mass of these bodies has been comparable with that of the earth, and yet, 
they may have completed their drcoit around the sun, leavii^ no apiH^d- 
ktile trace of their disturbing Influence — the only anre test by which their 
mass could be detected. The evidence, from the tact that the smaller Stan 
•hlne fteely, even throoR;'' the most condensed portions of the comets, ad- 
duced by astronomical writers in proof of their transparency, and, by Int^ 
Mice, of their entreme tenolty and lightness, has a certain value when ap- 
plied to the class of fbeble telescopic comets, but is scarcely applicable to one 
like that of the present year, which overpowered all but the brightest stars 
In the nelghboriiood of the nucleus by its superior brilliancy. 

The fbatnre next In Importance to the noclena la the train, or toll, as it is 
nsnaily called (although often preceding the nncleos in its motion), pro- 
' jected at an immense distance firom it, and usually, althon^ll by ito means 
Invariably, in a direction opposite to that of the sun. The agency of the 
niuJeas In the fbrmatlon of the train, but sUll more in the sntwequent con- 
trol which it retains over it, is one of the most curious phenomena presented 
In nature. Often several of these appendages are seen radlatdng at once 
from the same Docleus. The greatest variety in curvature of outline, length, 
brilliancy and other peculiarities, is presented by diSbrent comets, or l^ the 
tame one in different parte of its course. The portions near the axis are 
usually darker than the edges, giving at times the appearance of a division 
witlt a stream of light on either side. 

The larger bodies of this class exhibit a wonderflil complication of phe- 
nomena in the region contiguous to the nucleus. Of these the most prom- 
inent are the interposition between the nucleus and the sun of one or more 
well-deflned and rounded screens, or caps of dense nebulosity, called envel- 
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opi, paiiUIlr bnt not entirely niTToiindliig tbe nndeM, and the emlgsloo of 
■bsanii or Jeta of lDinliK»ler< bright MCtcn*, «tc.. In & direction inclined or 
oppoaila to that of the tafL With gnU varletj of detail in other respects, 
these h»e all ■ well-niuked tendcncjt to appear in the flnt Instance on tbe 
aide of the nadens next the son. The i;reat comet of the present year 
nndonbtedlr takes a, fbremogt rank in respect of the mnltiplied and most 
cnrions chanfms which it has exhibited, and especlallf In the complete illus- 
tration which It afforded of the orij^n, constroctlan, and flnsl dissipation ot 
a gnccetslon of envelops. In these phenomena, tbe process of the forma- 
tion of the tail, ftom the sabscance lit Immedlats contact iritfa tbe nnclens, 
b InHniBtBly oODCemed. The astronomer, night by night, sees the work of 
evolution goini; on with an amazing rapidity, and seemln^y in defiance of 
the beet eetaUiihcd properties of matter, the laws of graritatioa and of 
Intnla. Hie rosnlts are erldent to all, but the secret cause is a ^<ofomi4 
mjttaj admirably calcolated to Btimnlale Bpecnlatlon and lntelllf;ent In- 
Tettlgatlon. 

As regards tbe motioa of oometa In space. It Is a well'estabUabed Aurt, so 
far as onr present means of obserratton extend, that their nndel alone more 
in obedleiiee to the attractire force of the snn and planets. This property, 
which has been reca|;Dlzed with consistency and nntformity. Is not the least 
slngnlar pecnllarity of their constitotioB. Immense Tolnmea of matter, 
^tpaiKilly of the Identical Bnbstaitce of the nnciens, go to compose the en- 
TekiplnK nebulosity and the tall; bat ftom the moneDt of leaving the cen- 
tral body, tbeir motion Is perfbctly inexplicable, wittiout assuming them to tie 
under the loflnenM of laws of force which greatly modify thai of ffttviUr 
tlon. 

Tbe shape of the cometaiy orbits, dewxflwd aboot the eon, is nearly that 
of a parabola, or of an elongated ellipse, with periods of revoinlion vatylne 
from a fbw yean to many cenlnries. Tbe point in the orbit which is nearest 
the son is called the pedhellon ; the distance of this point ih>m the son, the 
perihelion distance, and the time of the comet's pasaiog it, the perihelion 



Limnrous theobt or cohets' tails. 

The fbllowing is a rttuaiot a paper on "Comets, and tbeCnmtimof 
SielrTatlB," recently read befbrethe Boston Society of Hatnral History, by 
Dr. C, F. Wlnslow, 

A comet, itrictfy difiiitd, Is that portion of It called by astronomos its* 

Comets consist of gasoons and very elastic matter, whose physical constl- 
tntiou and Inmlnons Ibnctlons appear to be slmllai to, or identical with, the 
gaseons envelopa that smround the snn. 

Hie tail of a comet Is not a material element, nor a physical coneCant, Ilhe 
the noclcos, bnt only reenlu ftom a tTBnsient evolution of Inmlnoua waves, 
and is a sort of magnetic seqacoce. like a terrcBtrial anrora, depending on 
the pro>n«ssive gravltatlan and repnlsion (i. c, condensation and reaction) 
that lake plitce between the particles of the nnciens, as it approaches and 
passes Its perihelion. 

The Inmlnons effect of solar action on comets, ts similar to that exerted 1^ 
the solid mass of the sun Itself on its photosphere. - 
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The lamlnODs phenomena resoltliig tram this aclkHi, InireaMi and d«cr«aM 
In IHTeree TKtloa with the distance of the nncleiu ftom the Bun. 

Theprimarj effect of thl< action 1«, lo intensify tha force of gravitation or 
centraliEatloQ among the particles of the comet; the itfomlarj/ effect being 
the erolatioa of light aa a reanlt of repulsion consequent n|>on Ihe conflict 
of thla latter toree vrllh iniieaalng; coodenaatlon ; both forces beinj; exdted 
to more poaillTe energy in the comet, by its approach lo its perihelion. 

Tlie ItuDinoas waves evolved by a comet are anested 67 the Inmlnons 
waves projected fWim the san, which latter seize npon, mingle with, decom- 
pose, aod sweep back the Ibrmer Into space, producing the tall. 

B7 this nnlon, and reiiction or decomposition of solar and comctai; light, 
• reapiendency Is commnnlcated to the «olu- ray, which Increases in visi- 
I1III7 and persistont power of extension Into space, in direct ratios with the 
commotion and ropukion excited witiiln the comet, and invetself as the 
aqnare of Its distance fh>m the stm. 

The curvature apponnt in a comet's tail is tiie lesnltant of eomponnd mo- 
tion ; tlio first element being the comet's velodtr through the perlhdic arc 
of ia ortiit; the tecond being the projection of IniDlnons waves f>om the 
comet, which are swept Into space by solar action exerted at light angles to 
the comet's path. 

These luminous waves are as independent of each other, and of the light 
Ibnntain fhnu which thej slHing, as if they were particles of matter; and 
iMlng impelled Into space bj the Dndalations of boIbt light, tlie parts of the 
lesplendent train more distant ftom the son become diffuse, since the veloc- 
17 of the comet Jt leaving wa*ee of light behind, which ore conitantly dis- 
•olring and ranlshlng In the great ethereal vohl. (This was explained bj a 
diagram.) 

Comets' tails, not bting composed of particles of matter, hot only of in- 
minoas wave*, lendeied vieibte by decam|>odiig causes, and possessed of no 
angnlar I'elod^, have no tack fimOumiu anoriili this becoming more cer- 
tain, since the velocity of cometary light constantly varies, depending on the 
Bnetaating impnlse of the solar wave, and modl^ed eveiy Instant by the 
repulsive energy within the nodeus, which generates the cometary waves. 

DENsnry asd cohstitdtioh or comets, by d. VAnoHAH. 

Althoogh modem edence has revealed the amoimt of matter contained in 
the sun and the large planets. It has hitherto failed to fnmlGh similar infor- 
niB^D In regard to those celestial bodies which ue too light to affte-t the 
astronomical balance. Bablnet has leccntl^ endeavoied to ascertain the 
density of contets, Tnm theireffectson the brilliancy of the stars over which 
they pass ; and, as the; have been generally incapabie of cansing any sensl- 
Ne dimlnutloDof stellBr lustre, he condudes that cometary bodies, «cceedlng 
the largest planets In slia, can contain only a few tons of matter. This con- 
dnsloa has tieen based on the tact, that our atmosphere Is capalde of render- 
ing the fhfnt stars Invisible when It Is illuminated by the Ug^tt of the full 
moon; while a ftir mote extensive volume of cometary gases, thongh ex- 
posed to the direct rays of tbe san, fkil to produce a similar effect. Bat we 
■nay question the profnlety of supposing that the power of gaaes to obscnre 
stellar light is in diiect proportion 10 their density ; and we have no grounds 
fbr assuming that tlie nucleus is wholly destitute of all dense solid ot liquid 
natter. A ^obe of granite ten miles in diameter wonld weigh about 
8^* 
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6,000,000,000,000 toot; jet la the nnclem of moat obcerred caauau, incb a 
maw would not be readily disliogulBbed, eTen by tbe most powerfnl 
tcleecopee. 

ir we endeavor to estiiaaU the attractive power of comets f^om Its effl- 
deiM? Id holding their putt together In certain regkuu of tbe lolar tytKm, 
It wonld leem that tbtj mast contain fttr more matter than BaMnet asslgni 
to them. The tidal force of tbe aan, or the dlBturblng action which he exerts 
on the surface of one of hli attendants, is inverselr proportional to the den- 
■iif of the latter maltlpUed bj the cnbe of its distance. On oar own globe 
tbia aolai dlitoibance nmonnti to TiT,v^,inrv *^ terrestrial grarity. If tbe 
earth's attraction were 30,000,000 Unies ai feeble a« It Is at present, bodies 
conid have no weight at those places in coigjonction and In opposition with 
the snn, and the planetary form conid no longer be preserred. Had a comet 
8,000 miles in diameter, moved In a drcnlai orbit, M a distance of 95,000,000 
Ih>m the snn, It conid not resist lila dismembering effects, nniess it were at 
least eqnat to Tn.^n^.ttnn "f ^^ terrestrial mass, and contained over 
300,000,000,000,000 tons of matter. Had such a comet revolved in the ortdt 
of Neptane, the attraction of 10,000,000,000 tons of matter wotOd be snffldeBt 



Tliese resnlta, however, are obtained on the snppoalUon tiiat gravis is the 
<mly power ooncemed in keeping the cometary matter logetlier; bat U would 
teem titst some other agent Is «nployed to secnre the game end. The head 
of the comet of 1811 was over a million of miles in diameter, and the aurao- 
tlon of a Quclens eqnal In mass to the planet Hercory, would be scarcely 
adequate to preserve tbe atabilily of so eKteosive a liody during Iti perth«- 
llon passage. Tet, according to them easni«ments of Herschel, the diameter 
of the nuclens was little over 400 miles, and It wonld seem that the sor- 
ronnding nebnlons matter was too rare to compensate for tbe det^Uvq 
attractive power of so small a globe. Even a few comets of conslderatde 
size present scarcely any indications of the presence of dense solid or ilqnld 
matter In their central regions; and It may l>e interesting to Inqaire whether 
the constltatlon of comets, and the pecnliar phenomena which they exhibit 
may not, as Dr. Winslow sappOBte, be ascribed to tlie agency of electricity 
or magnetism. By tracing the legitimate consequences of electrical action, 
as manU^ted on oar globe, we may easily accoonC fbr tbe preservation of 
these celestial wanderers in the vicinity of the son, wlthoat altering or modi- 
fying, in any degree, the doctrinea now held by astronomeis respecUng nni- 
Tenal gravity. 

Several observations show that tlie npptfmost nigions of onr atmospbero 
are most higlily ehaiged with electric!^ ; and tfals is Boffldent to create an 
attraction between the earth's sorlhce and the hlgjier strata of air, so as to 
render atmospheric pressure a lit^ greater than could arise ftom terrestrial 
gravity alone. Were the earth deprived of this giavilatlve power, the air 
would be conQned aronnd its surface by electrical action, and wonld be pre- 
vented by this feeble tie from reliriag into space, thoogh It might swell to a 
height of many thousand miles. There can Ge little doubt, that the elec- 
trical conditions of the envelop or atmoapbere of a comet woold hold it to 
the ^^tral nucleus, independmt of any gravilative power which the laltw 
may exert. On our planet, the solar heat Is the main source of atmosphcrio 
electricl^, as It gives rise to evaporation, and by putting tbe winds Into mo- 
tion, canses Ihe fricdon of the air Bgalnst the land and water. By these 
.operations electric forces ore condnually called into existence. If heat la 
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Mtemled with aimllar ratnlu od comotB, the liiflii«ace of dectrlcit; muat b« 
most decided on chese bodies wheit they ore nearest to the solar orb; the 
attractive power between tbe Qocleun and envelop will be then greatest, and 
Ibe compreesjon on the latter must canfine it to the most limited space. Id 
tliis manlier we tnaj' account for the tact that the heads of comets gradually 
become small as Ihef approach the Ban, and regain their «ize when retiring 
fiom him. The consequences of electrical action Is also Indicated by the 
commollotu to vrhlch these bodl«e appear to be snl^ect, and b7 the dismem- 
bmuent which Blela's comet experienced dnrtng the present centoiy. la 
another place I hare shown that this wonderftil catastrophe was sneb a» 
night be expected to result fttnn a great electrical disturbance, and tbe con- 
■eqoent occortence of an extensive stono in tbe atmosphera of the cometai? 
mau. (See Annual of SdenUflc Discovery tbr 18S8, paga 409.) 

TABIABLE STABB. 

. Hie fine doable Star rVlt^oIs, is one of the most nmatkable spedmena 
of a bisuT system in the sidereal regions, and has been watched with great 
tualdnitr for severe years past by Admiral 3m3^, of England, and several 
other astronomers. At the last meeting of Che Biltish Association (Leeds), 
Admiral &iiyth stated that its obeerved and computed placet have geimally 
been fotutd to agree within the limits assigned to probable csron of obier- 
vation,'Bnd that it now presents a system which affords, by actual changea 
both ill aognlar velodly and distance — the formoc yaiyliig inversely as the 
square of the latter, with tbe elliptical orbital elements deduclble thereftom — 
faicontroVertlble evidence of tbe physical connection of its conetltnent metn- 
bera. These cesults are converting probability into demonstration respecting 
Ms being subject to the some dynomjc^ forcee which govern oar own system. 
£very advance lends to prove the universality Of the Newtonian inSnence of 
attraction, obeying tbe Keplerhm taw of amaa. In a word, by warranting 
tbe conclusion of tbe inconceivable extent of tb<e coatrolllog agency of grav- 
itation. It forma a wondcif ally sablimie truth In astronomical science. 

Some interesting observations have also been made recraitly apon Antares, 
tbe Beaiest of the double stan of the first magnitude. From these, the color 
of the smaller companion was ascertained to be of a blue-green, tbe star An- 
tares itself being of abriltiant deep red; and there ace traces of change in 
(he angle and distance since 1849. With r^ard to another double star, a 
Centsurl, the distance has little altered for a long time, but the angnlar mo- 
tion is increasing. 

AttsntioD hu ahio been recently directed to the slarB, A, C, 3345, whose 
ToriablUty seems very great. In 1836 several attempts were mode at Green- 
wich to observe it, amongst other moon^ulminatlng stars set down In the 
Kantlcal Almanac for 1B%, but in every instance without snccess. In IM 
stead, 19 Leonls which precedes it by a few seconds <tf time, was observed 
fonr times ; and a star which precedes 19 Leonls by ten seconds was observed 
twice, while nothing whatever was visible at the exact position of the star 
sought for. The observers reported the cfrcnmstance, and were directed to 
keep a vigorous watch for tbe missing star. In 1857-8 no difficulty in ob- 
serving it has been reported, its appearance being that of the 7th magnltode. 
The star Is Identical with Lalande 19,197, who marks It as of the Oth magnl- 
tude. In Mayer's Catalogue, as revised by Mr. Baily (Mom. R.A.8. vol. iv.). 
It Is Ko. 430. It Is also Identical with Piaizl IX. 176, and is marked of tbe 
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8th nugnltiide. InT^rlor'iHadTuCualoeaelt tamukedof theTthnuigitl- 
tnde. Finally, In Argelander's Vranametria Nona !t ii called rariable. 

Prof. Payson, Id t> rei;ent commnnicatioD to the Keyal Aatronomlcal So- 
efetf , deacribeg a (tai in Libra (Bight Aaceosion, 15h. 4-^iit. and Soath D«cll- 
BBtlOD, 15° iO') which loddenly appeared on the 3d of Ha;, 1857, as of Che 
9-6 magnltnde, on the 19ch of the «ame month, u of the 11th magiiitade, 
and an the lit of Jnoe ira> do longer dlacemible. Its whole duration of 
Tlslbillty was therefore only About a month. 

Mr. Baxendal, of Ehgiand, hai also called attention to the rarUbfU^ of the 
•tar 30 BertuSt. In October and November, 1853, tbli star was neariy Invis- 
ible U> the tuked eye, eren In the flneiC night; and the mean of gerenl 
Compaiiaoni with other Stan, made at different times, i^re Its ma^hnde 5*9. 
It Is now, bowerer, a consplcnous star, and not less than 49 magnltttde — 
the mean of sevetal nights' estimadong since Jmie 18 being 4*85. Professor 
A^{«laDder rated this star S-6 magnltade, or less than v. S2 and 43 Hercnils ; 
bncit l8 nowbriKbter tlianan? of these BtarB, On the other hand, It appears 
from the Radclin^ Obserrations of ISSl that It was of the 4-8—5-0 magnitnde 
at the end of June and bej^nning of July of that year. It la very probable, 
therefore, that its light Is anlt)ect to periodical dianges; bat the obserratloni 
hitherto made aie not ■ofDcIent to afford even a rough approximatloa to tha 
length of the period. The red color which is so common amongst the vaiialile 
Mars (eapedally those of long period) is also rmy decided In thb star. 

OBSBHVATIONS OS THK FLASST HAB8. 

Prof. Secchl, of Rome, onder the dale of July 1ft, fiwwwds toDr. PMm, 
of Altona, An publication In the Altronomische Nachricbten, a minnte de- 
scription of tiie enrface of the planet Mars, together with two pictnies of the 
planet taken with an interval of abont one-third of a revolution on iti axea. 
The spots seen and drawn by Captain Jacob, at Madras, In 1854, are seen 
In these representations alao, and aie tbeiefbre to be consldovd permuunt, 
althoof^ there seems to be some conftasion among those abont the polo. 
On the other band, a email roond spot, portrayed by Madler In 1830, has cer- 
tainly disappeared. Any one, however, who will take the tronble to com- 
pare Secchi'8 drawings of the onriona group of solar spots seen on snoceaslve 
days In March (14, !5 and 16) 1858, with a larger and better drawing of the 
aame group acddentally made on oiu of the same days, March 19, by Scbwabe, 
and both of them pabliahed by Dr. Peters, pages 336 and 343 of the Jsfmia- 
nUcht Ifadiridiien, will aee how much depends on the qoaJity of the tele- 
scope, the condition of the atmosphere, and the truth of eye and skill of hand 
of the observer, In determining these delicate teats of cosmlcal stability or 
Instability la bodies so tax beyond our reach. Tor Secchl's drawings would 
lead anyone to pot tmheeltating faith In tbspopular theory that the spots of 
the snn ore conseqnencee ot yorticti or whirlwbid movements in the eqnato* 
rial belts of its atmosphere, bo spirally has be drawn them, and so evidently 
have the little ones on each snccosalve day advanced spirally a certain dis- 
tance round Che larger ones. Whereas, Schawbe's Iratter drawing shows do 
■och movement whatever, not a trace of It ; bat, on the contrary, a cnriously 
cracked or shivered condition of each spot In the group, especially the larger 
ones, through the cracks in the even bhtck sorfltce of which the white light 
■Unei with much sharper edges than amnnd the limit of the spot Itself; 
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-white the pemuubmB MS cracked and gaped on tward like old and wlnd-tOBwd 
pBbn le>Tes. 

There Ib no certainty, therefore, that an^ bat the priudpal spots on Han 
KB Stationary. To reconcile the dlfFeronl drawings. It is qnite necessary lo 
■oppose that the nmneroiu while patches aboot the poles sncceed each other 
rapidly, and therefore are more likely to be masses of storm cloads than in- 
creasing and deereasingareasof snow. The least agitation of the atmosphere 
makes Ibe beautiftil colors of the planet's disk grow pale and confosed. The 
gener^ SDrfaoe Is a monotonona continent crossed by an equatorial zone of 
Ted and temperate zones of bine, except in one place, wliere a lai^ ted Island 
'Is snnonDdeil by a bine channel. Toward the edges of the disk the led spots 
become yellowish, as if there were a majHal abnosphere. 

NEW DBTEEHINATION OF THE SOJLAB P AllAT.T , Ar 

The following commanicatlon by Lfent. J. H. GQIis, has been officially 
made to the Secretary of the Navy, onder tbe dale of Feb. 1^ 1838 ; 

I haTB the honor to communicate to yon the resnlts of the observatloiu 
specially made by the United States Naval Astronomical Expedition to de- 
termine the solar parallax — the snn's distaoce from the earth. 

It will be remembered by the Department that Dr. Geriing^ an eminent 
geometer of Gennany — snggesled the practicability of determining this (tan- 
damental astronomical datum from obserratioQa of Yenas near the Inferior 
conjnnctloil, Instead of awaiting the rare phenomenon of transits of tlie 
planet across the Ann's disk ; that an expedition to the sontheni hemlspbere 
was proposed to the Department by myself, (br the purpose of making these 
observations, which, in connection wilh similar observations lo be made at 
the Naval Observatory, wonld test the method; and that the earnest com- 
mendation of the measnre by physicists, both in Europe and this cotinlry, 
Induced Congress to authorize the expedition by special grants In the appro- 
priation bills approved in 1S4S and 1S19. 

Wo were absent fVom the United States neariy three and a half years, and 
flic obaervQlione, constituting the more immediate object of the expedition, 
extended through parts of each of the yeare from November, 1849, to Sep- 
tember, 1SS2, inclusive. So many classes of observations were embraced in 
the plan ot operations adopted by the Department, that oar small parly was 
almost constantly occupied In obeervatoiy duQr proper, and it vras not pos- 
sible to prepare any of the data for the final compatations tmtU after the 
retam of the expedition to the United States. Then onr first efforts were to 
put In proper form Ibr the compnter all the observations of the [danets Venus 
and Harb, and the stars with which they bad been compared. Whilst oar 
men of science bad iMea ananimons in advocating the organlzatton of an 
expedition, because of the additional mass of important information certain 
to be collected by It, there were some who entertained an opinion tbat the 
method of dcterrolning the parallax proposed by Dr. Gerllag would not afford 
aresolt as reliable as had been derived from the transits of Venus in 1761 and. 
1769. For obTlons reasons, therefore. It was propCT tbat the dlsonsslon of the 
resolu ftom onr observations shonld be Intrusted to an astiQaomer wholly 
Dncommltled as to ihe comparative merits of the two methods. 

Under the sanction of the Department, Dr. B. A. Gonld, junior, of Cam- 
bridge, Hasa., was selected fbr the purpose ; and the result obtained by >iini 
tor the Snu's Equatorial Hortemtal Parallax Is B"'4g50, or V'-mm less 
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CHAKTS or THE ECLIPTIC. 

Some time tgo, an the propoalljoii of LaUode, the Acftdemf of BorUn 
mdertook tiie first chut of the ecliptic. Xhelr earliest reward waa the di>- 
COTei7 of the fifth amail planet by Mr. Hencto, of Drieaien. Toward 1817, 
Hr. Talz, of Hanellles, developed a plan, the execution of which would 
lead to the detection of all the planets in the zodiac. Hr. Chacomac, thea 
Mndjing aatronomj with Mi, Talz, immediately applied himself to ihess 
new charta of the ecliptic. Two months anerwanU, Sept. 1852, he diacov- 
«nd a new planet. England and Ireland engaged. In the same direction ; . 
Hind lod Coo|Mr were soon to distance the French aatrooomera. However, 
Chaeconac, who meanwhile had been attached to the observatory of Paris, 
contlDDed fait cbaru. They have Jost been pobllshed at the expense of that 
obMrvatoiy. They will be more complete than the former, and qoadmpie 
the dimensions of those of Beriin, the scaie being fifty milllmettes Ibr each 
celestial degree. 

These cliarli contain all the stars of the twelfth magoitnde and many of the 
thirteenth magnitude; they extend above and below the ecliptic to 5° of 
decUnadon. Their tbrm is eqnare. The nnmber of Stan Inscribed on them 
already exceeds 135,000. 

OBSESTAX[0N8 OS BOIAB 8FQT8. 

In a recent nnmber of the " Transactions of the Boyal Astronomical So- 
ciety," Mr. B. C. Carrlngton gives a notice of hts solar spot observations : 

" Daring the past three yean the enit^ce of the snn has exhitiited a com- 
pantiTe state of qniescence, the outbreak of spots being tew and often ftir 
betwem, the spots themselves being for the most part small." 

Bnt the epocb of least action is now passed. From the observations made 
daring 1B55 and '56, frhlch Ox the date of minimum with some degree of 
certaiiity, It appears that the date of the minlmnm of energy, as exhibited 
by the spots, may l>e assigned with tolerable certainty to the beginning of 
the month of February, 1856 ; the ratios increasing slowly and perceptibly 
from that time. The year 18% waa characterized by the rather frequent 
occurrence of h>w sonth spots — the latitudes 27° and 39° south having been 
taore than once visited. As a general remark, when an ontbreak occars on 
a parallel not ptevloosly affected for several months, it Is moatly found that 
two or three other outbreaks succeed at looderate Intervals of time — not, 
tiowever, at the correspondliig longltades, when the rotaUon of the earth is 
allowed for; this being a fntilect fbr farther iavefitlgstloa. 

OCCITLTATIOIT Or A STAB BY A COHET. 

a commnnlcation from Dr. 0. B. Donatl, of Florence, pnbllsbed in the 
'■ yackrickUn, Of June 30, It appean that this vei7 rare phenom- 
enon wag otiserved by him on the 21gt of Aprti. Comets have several tlmea 
been seen to pass over stars, bat the light of the stars has usnally been but 
little, if at all, diminished, even by the uuclens — on this occasion, howevor, 
it wag otherwise. The alar, however, waa of the tm{/iA magnitude, or so 
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■niaJl that It canoot ever be *eeii, except by the aid of a flnt-class telescope. 
The one emplojed b; Dr. Donati was the great r^MctiH' of Atnid, and had 
ft dear aperture of eleven inchee, idtb k focal length oT eerenteen fMt Dr. 

" On the Slst of Apill, abont lOh. 30m., I perceived that the cenn« of 
Bronen'B cmnet waa abont to paw exactly over a «tar of the twelfth mag- 
nittide, and Iberefbre carefhlly obaerred the pasaage. Grsdoally, fa the 
comet approached the itar, the latter became falntm' and badly deflned, that 
is, itB dlih waa no longer round, bat hazy, ai if the sisj waa ihlning throojuh 
mist. The dimlnntloa and dilltiBloii of the atelUr light Increased as the 
comet approached Bidll nearer, >o that when the centre of the latter covered 
the Btar, It (nCirWji duig>ptartd /or about Uiiriy ittoutb. At the eroeislon, the 
star preeented (be Mme appeanuice as at the Immosion, and It shone, when 
the nebnloslty had entirely passed tnm over It, again perfectly roand and 
veil defined." 

THBOBT or IHK ABTEKOEDS. 
In a paper published In the Qxi^itti Jiendw, by H. Le Terrier, on the asto- 
roida, that eminent a«ln>Qomer shows by (^eolation that the snin of the 
mass of fragmentary planets, called asteroids, cannot exceed one-fonrth of 
the earth's masi ; and also shows It probable that their mean mass or sys- 
tem Is at its perihelion, and conseqoently nearest the earth, at the time when 
the eoith Itself Ii on the tide of the snmiaer solstice. This, it is urged, is 
confirmatory of the theory that aerolites are the minute outriders itf tha 



CHASGES m THE DITiaiBlTY OP THK HEAT OP THE BVS. 

Id a memoir recnttty pnUtshed In the contribntloni of the Smithsonian 
InitftQie, by L. W. Meech, "On the relative iotensity of the Heat and Light 
of the San npon the dlfltoent Latitudes of the Earth," the aathor doditcee, 
• amongotberresnlle, that taking Into view the fact that the obliquity of the 
edlptlc, 2000 years ago, in the tline of HIpparchns, las B. C, whs 23° 43', 
and Is 33° 2iy, and that therefore the san tben rose higher in summer than 
DOW, the Bammer heat oT that polod was two-lenths of a degree Fahrenheit 
hotter than that of the present, while the winter was the same amount 

OS THE O&iaiK OF HAIL. 
In a discussion on the above sutject at the last meeting of the British As- 
•odatlon, Admiral Fitiroy said, that he had no doubt whatever that colder 
cnrrenta of air coming from (he polar regions, wid breaking by or mingling 
with tha currents coming np f^om the equatorial regions, loaded with vapor, 
played a very Important part In the phenomena. As It had been a question, 
whether hail was ever experienced in the ln(«a'-tropIcBl parts of the earth, 
be could deddedly answer In the affirmative, as he had experienced several 
beary haitatorms even wltUn a few degrees on either side of the equator. 

INFLUEHCE OF THE MOON ON THE WEATHER. 
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dulmod ihallhefoHowiiig points nmatbeneaidedutntsbUihedm 
kal fbcu: I. TUal tlie tempenuaie berate Uie flretqnuter is lower Uun that 
oftbciccoiidday aiterit. 2. That thli hU uid rise prenlls most in the win- 
ter moQibs, and in the month of Uaj. 3. That a ledprod^ of actioa take* 
place between GotTeapondiiic day* (^ tbe laooa't age. TboB, wliilM it was 
(bond, l>oth at DaUin and Greenwich, tlutt for tweu^-oue consecutive jean 
the mean tempoMore rose at the first qoarter In mme instances than U fell. 
It Ml U the last qoailer in more instances than it rose ; and Id the only two 
jean In which a (Ul occoiml instead of a rise at the first qnailer, there wita 
a rise tnUKaa of a fait at the last qoarter. Between new and fall moon this 
ledprodij of action was stilt mwe appaieot Here, for the Bame Mties of 
Jean, there was a fall in thinoen jears aiter new moon, and a lise in thir- 
teen fean after fiill moon ; and In fire out of the eight ixtBtancea In which a 
rise occuned instead of a fall at new moon, a fall instead of a rise to(A place 
at full moon. Also a like principle appeared to bold good In individual, 
months. For example, in twentj-one contecatlTe JaniiaiTS a &I1 occaired 
In serenteen at new moon, while a rise took place in sixteen at fttll moon. 
The action tbns ^parent at diSbrent periods of tlie lanation was shown 
cleaiij In cnrres of temperanre of each day of the moon's age. A corre 
of ten years' mean temperature at Greenwich, tor 1837—1815, was eihibited 
in jDxtapoallJon with one sent to the Dablln meeliDg, which was also formed 
of ten yean' mean temperature, at the latter atatlOD, for 1847—1836. At fiist 
and last quarters the curves corresponded In a most remarkable maoEer at 
both stations. At new and full moon they alternated ; the f^ in the Dublin 
curve l>dng at the new moon, and the rise at fiifl moon; in the Greeawicb 
carve the rise at new moon, uid the i^ at fhll moon. Leaving the consid- 
eration of daily mean temperatures, ou extracting the maxima and minima 
mean temperatores for tha month, it was found that more mojclmu occurred 
after flist quarters than before; the proportlonof maxima to minima, on the 
ttantd day afler that phase, being more than 2-1 both at Dublin and Green- 
wich, for the respective periods of twenty-two and forty-three yean. The 
twenty-fbur highest and lowest maxima and minima in the month at Green- 
wich were then laken for the same forty-ihree years, forty-eight per cent. 
fbtmit to occur at first qnarter, and iiitniiiia only befbre the day of the chaise. 
Similar results were obtained from the highest and lowest mean tempera- 
tores at Dublin, and at Totonto ftom 1613 to 184S. Another point elicited 
daring the progress of the hiqolry, was the recurrence of high and low tem- 
peratures on the same days of the lunation. Taking first the maxima and 
minima mean temperatures for the month during twenty years at Green- 
wich — from 1837 to 1856— the whole number found recurring on corre- 
sponding days (many of ttiem three and four times in each period of twelve 
lunations), amoaat«d to 336, averaging about twelve for each year, or liaif 
the maxima and mioima for the month. To lllnstrate this recorreni^e of 
high and low temperatores, several years were selected, which ptescntod the 
strongest evidence of system. Thoa, in the two consecotive yenrs com- 
meuiMng November 1847 and ending October 1818, maxima and minima 
occurred: — In 1817, twice on Ihe third day before new moon; twice on the 
second day before new moon; ihree times on the day after new moon; twice 
on the third day after new moon ; three times on the SGCond day l)cfore fnll 
moon; twice on the third day aflcr fnll moon. In 1848, three times on Ihe 
day of new moon; twice on the day after new moon; three' times on theseo- 
oul day Iwfuru full moon; twice on Ihe day before, foil moon; twice oo the 
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fbnrtb octant, or foorth day, after fall moon. In the name 7«ara there ware 
also, aimngBt maDf otlisn, the foUowing remarkBble inetoDces of redprocltr 
between opposiie phases of the moon : Id Decembor the mlnininiii fbr tho 
mimlh occoired on the thlid day before new moon ; in Jonnary the DULXt- 
Hum on the third day b^bre full moon; In February the mjoimum on the 
third day before new moon. And again, the maxlmom in SepUmber fell 
on tlie day after taH moon. The mlnjmnm In October on the day after neir 
Uoon. " In addition to Chii, the Tmyimn and minima for the month were 
Tonnd to occur at Intervals of ntber more than seren, fomleen, or twenty- 
bne days, and that tai leveral soccessiTe months, vk., April, Hay, June, 
AnKuet, and Beptember, and so in other yean." In 1S3S, exactly ten years 
earlim, ■('»•'''"" or minima occnired three times on the third day after new 
moon; three times on the day after Mi moon; three Umes on the day of 
first qnarter; and three timea on the day of la»t qaarter : that is to say, in 
twelve iuBtances out of twenty-fonr on /our dai/i of tke hmatim. At the Capa 
of Good Hope, redpTDcit? of action and the recnrrence of high and low tem- 
poatnres were eren more iVeqaent and Eystematic. Thns, In 1SS5, eight ont 
itf the twdie maxima for the month occurred at tirst quarter, aod nine of the 
twelre minima at new or fall moon. In 16i2, nineteen maxima and iplpi mft 
out of twenty^onr, occnnfld on eiglit days. In 1&13, fifteen on seven days; 
in 1844, seventeen on six days; in 1845, eleven on four daya. The recur- 
rence of maxima and minima at Toronto and Madras was equally marhed. 
Mr. Harrison considered that the dispersion of cioDda under fnll moon may 
now be taken as a fact, on the teetimony of Hnmboidt, Sir J. Herechel, Mr. 
Johnson (the Radclifib obserrer at Oxford), and others. Mr. Johnson hav- 
ing also noticed that tfiii dond-divelllng power coDomences about the fburth 
OT fifth d^' of the moou'e age, and la«le till she approaches the sun, the 
same distance on the other side; that is to say, the Infloeuce lakes place at 
that time as well as at full moon, though not neceasarlly contlnaousiy. Hr. 
Nasmjth also, who was considered a valuable witness, frDm his long-con- 
Unned observation of the moon for the purpose of mappiniir Its surface, was 
quoted as having satisfied himself that clouds disappear when the moon is 
atMut four days old; and also, that when this is the case for any length of 
time at new moon, the sky is clonded to a coireaponding extent at full moon, 
anotber instance of the principle of reciprocity. Several well-known ob- 
servers were also mentioned, aS having noticed the remarkable clearness of 
the morning of the 13th of September, or the fifth day after now moon. And 
lastly, even H. Arago's explanation of the popular nation among gardenore 
round Fails, that the moon which, commencing in April, becomes taR in 
Hay, destroys their tender plants, it was thought might he quoted as evl- 
dence of Inoar Inflnence on the atmosphere, though given by him as a simple 
statement of the effects of terrestrial radiation on early vegetation. Hr. 
. HarrlKin, In conclusion, expreased hU belief that the remarkable regularity 
of the recurrence of a iUi befi»e first quarter, Is dne to the clearing of the 
atmosphere at that period, and the rise af^ first quarter to a more cloudy 
state of the sky. That the same effect Is not so evident ou the cnrves at the 
period of toU moon, he considered might be due to the greater leciprodCy 
of BCtl<Hi which takes place at the B}^rgies, or new and full moon. 

The Preeident, Mr. Hopkins, observed, that the facts Mr. Harrison had ad- 
duced, most be considered strongly confirmatory of the view he so ably 
adrorated. That the moon exercised an influence upon the weather, and 
partlcnlarly on tha furmation or dieperBion of clouds, was, as all knew, a 
34 
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T«7 genenllj' pravaUtng oirinloii. TIm uDon eroi hmd » eommiHi eayfiigv 
that the fall moon cut ap or deroorod tbe ckmds; uid Sir John Herachel 
bad loinewlura admitted, that the nl^ts abont fall moon, pantcnUrl; at 
eeitaiii Bowon* of the year, were remarkably clondleu. Thie iodiivct influ- 
ttHX, tben, being admitted, It tmsme mora Important to trace it, as Mr. H. 
was doing, to an influenae upon Qm lempeiatare. 

Some yean ago. Dr. Foaler, an eminent meteorologist, of Bragei, ao- 
oODDced to the English Astronomical Society that In weather Jonmali kept 
bj hli grandfather, his father, and hlsiwlf, from 17C7 dowawards, wbeBever 
Ifae new moon fell on a Salmiiay, the ibUowing twentf days were wet and 
windy. The Society pntdighed OtU, the general idea being, that tbe Mate- 
ment had nerer been made known betbra. Since then, it haa been foond 
that the Satnrday moon luu this character even in popolar iliyntes, and that 
It ii widely lielleTed in amang aeamea, Engllih, French, Spanish, and even 
Chinese. 

A writer In tiie London Allitmtum, afler adverting to thb drcnmitanoe, 
and stating that In the one Initance, In which he had made obaerrationsi 
the theory appeand to be conflrmed, m«ke* the following anggeetiie tft- 

" Now here ii ft eorloni drcomstance : tiM irhole woiid hu the notioa 
widdy acattarad that a Satnrday moon brings wet weather, and sdenoe hM 
hardly the means (rf bting positlte in the oegatlTe. And this is only one 
inch case; cnrtonf effects of the moon are in the popnlar ttelief l>y bcoi«i, 
and their Is noreftitation, except jj?rMri— that la, no lefutatloa at alL 

" ETery twea^-nine and a half days is divided into two periods, one of 
which ha* many Umes as mach moonlight as tiie other. iW the moon- 
light most have a great deal of heat when it leaves the moon. Is highly prol>- 
able ; that it has none when it reaches the snrftkce of tlie earth Is certain. 
What Iben becomes of all the heat which It seems almost certain the moon- 
light bdnga with It? Sir John Heischel thinks that It is abwtrbed in the 
nppepragkms of onr atmosphera; and that some probability is given to this 
snppoeition by the tendency to disappearance of donds nnder the full 
moon : a taxt observed by himself vrithoat knowledge of Ua liaving been 
noticed by any one else, and which Bnmlxildt, he Bfterwanls found, speaka 
of as well known to the pilots and seamen of Spanish America. IT ttitl 
Iheoiy be correct, there is a caoae of ireattier cycles which must prodaco 
tooit effect] an enormoos qoantlty of heat poured into the umospbere dur- 
ing one half of the Innai month, and a very small qnantlqr during the Mher 
half. In tenth, it has been asrertalned that the qnantltlea of rain whicb 
fall In the foor quarters of the moon are not qnite the some In the long ran. 

Bnt the popular mind gets hold of tbe qneetion In a dtff^nt way. tt 
(dies upon tiM geometrical phenomena of the moon, nothingness, halfheu, 
fkilneM, and makes the momenta of these appearances the times at or very 
near which change of weather is to take place. According to the recognlsad 
old DOtUms, It is enoBgh if a change c^ weather taites place within time 
days (Hie way or the other of a change, which gives twenty d«ys every 
month in wUch a change is set down to the moon. No wonder this theory 
is often conflrnted. The whole qneation of moonlight, — not position of the 
moon, — both as lo Its effects on the weather and its asserted efibcta on vege- 
table and nnimiU life, Is in the earliest infancy, so far as syatematlc obsMTM- 
tion 13 concerned. All that IK said about It la mere hifaltibilliy." 
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ATMOSPHERIC HOTEHENTS. BT DANIEL TADUEAK. 

The Kmarkabie uniformity hi the coQise of the winds, throughout the 
greater part of the torrid zone, was ascribed by Dr. Halle; to the effect of 
■oler heat combined with the earth's dinnuil motion. The ah- investing the 
equatorla] regiiona, being rar^ed b; (he exceaslTe lemperatnre vhich the buu 
Imparts, is compelled to yield its place to the more cool and dense bodies of 
air which press from opposite aides along the surface of the land and water. 
AErlal curreats are thus caused to flow fh>m northern and southern localities 
to the equator, white others return alonfi; the upper atmospheric domain. In 
^tproachlng the equator, thej must pass over a part of the earth's surface 
having a mora raptd motJan than thef conid hare acquired in the regions 
th>m which they ome; and aa they fall (o partakeof the increased velocity, 
■u apparent westward deflection is the oonseqneace ; so that they become 
the north-east and souih-eost tnide winds which pievail over a hk^e portion 
of the tn>idcal regions. But though correct in Its main features,. this theory 
fails to show why the trade winds do not extend beyond the thirtieth par- 
allels of latitude, and that they are confined wlUihi a narrower limit on the 
Pacific Ocean, where the disturbances and obstroctjons which might arise 
troxa the presence of laud, are almost entirely removed. The efficiency of 
the motive power which acts on the air, is proportional to the increase of 
mean temperature for a given diminution of latitude; and it Is much greater 
in the temperate than in the torrid zone. It would, therefore, seem tliat the 
trade winds of the tropical oceans should prevail through a more extensive 
range, or that each of the temperate zones should have an Independent cir- 
culation of regular winds, blowing fhim the north-east Id out climates, and 
trom the south-east In the southern hemisphere. 

The want of a general and uniform atmospheric dicnlatlon in extra- 
Iropical regions, must be ascribed to the motion of the earth around Its axis. 
The centrlfng^ force arising tmia the rotation, not only keeps our planet 
ezpanded at the equator, and maintains a suitable covering of air and water 
between the Oroides, but also lays some restrictions on the removal of matter 
Hi difibrent localities. The principle on which this result depends, will be 
■mderstood trota a few cons (derations. Were the earth's dinmal motion sud- 
denly reduced ftour per cent., there would be a diminution of eight per cent. 
In the centrlAigal fbrceof its parts; their equilibrium would require a dif- 
ftrence of on)y twenty-four miles between equatorial and polar diameters, 
and much of the waters would remove trom their tropical atXKlcs to the 
Tlclnity of the poles. The air would also aiperience a similar movement, 
and it would rush northward with greater impetuosity, If the water were 
absent from our planet, or could be prevented from filling up the circum- 
poiar basins. Now the strict uniformity which the earth exhibits in its rota- 
tion, cannot be preserved by every portion of its atmosphere. If a large body 
of air, altnatad between the 44th and 4dth parallels of north latitude, were 
moving due westward at the rate of twenty-eight miles an hour, its actual 
velocity of rotation about the terrestrial axis mast be about four per cent, 
less than that of the Iwtd and water over which It passed; and m great 
would be the reduction in Its centtlftigal force, that it most piess towards 
the polar regions in the same manner that it would descend down an Inclined 
plane with a fall of nine hiches In every mile. Were the moveoiont of the 
mass of atr In an eastward direction, it would have an Increased velod^ of 
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rotation abont the eartli'a axis; and trom ita excess of reDtriftigal fbrce, it 

would be ateadllf impelled to a more BODtbem lociilitj. 

It 1» well known, chat as any portion of oar atmoBphere la advandng; to- 
wards tbe eqaalor, it most be coniinuall}' deflected Co the west; bat it now 
appears that thU westward deflection mnat diminish centrifofcal fbrce, and 
create a tettdency to return to a higher latitude. From tbls caose atmos- 
plierlc movements la a Qonhom or eoutliBni direction, meet witb a rcBlstance, 
which is proportlotial to the square of the sine uf lacitade multiplied by tlie 
distance to which the air lias been removed fh>m the parallel of repose, or 
fiom the part of the earth's surface havlntj; its reloclty. Along the parallel 
of twenty degrees, the resistance would be only jg^Jou part of the force of 
tEirestrlal gravity, fbr a change of two hnndred mUea !□ the polar distance; 
but It would he double tliat amonnt ten degrees flirther north, and be fom' 
times u great ia latitode 45° ; whDe It would be increased In an ei^i-fbld 
proponlon In the vicinity of the poles. To remove a cubic mile of air one 
d^ree ftom the nortb pole, would i^qojre about the same mechanica] ex- 
pense as the transportation of tlilrty-siz cubic mOes troto the tenth to Un 
ninth degree of north latitode. 

Along the parallel of Off, the influence of the earth's rotation would bo 
mffldent to prevent an atmospheric ctrcnlatlon from extending tieyond two 
degrees of latitude, by tbe heating power of the snn. If the effbcts of Mction 
and other sonrces of hregularlty were removed. A difference of two degree* 
in tbe latjtnde of two places on the same meridian, can rsrely cause a greater 
difference than 3°F. in their mean temperature; and the air, by this change 
of temperature, must receive an additional expansion, amonntlng to y^^ 
part of Its origlna] volume. In a circulation confined to a naifje of two de- 
grees, the air at tbe souCbem station most aacend with a (brce equal to ^^^ 
of lU own weight; but as this buoyancy must cease at an elevation of abont 
three miles, and as it Is expended In moving two colnmns of afr each oite 
hundred and thirty-eight miles in extent, the actual motive power operating 
on 0x6 entire aerial mass, must be less than the yt^on pert of the force of 
giavltj. As the resistance aHsIng from centrlf^igat fbrce to such a circula- 
tion, hi latitude 60° is ji^o j part of tbe force of gravity, It ts evident tiiat 
the movement cannot be maintained, except in places where tho presence of 
the land gives the air considerable faction, and brings It to the velod^ of 
the iBtltade at which it arrives. In the vicinity of the equator the resistance 
ftom the earth's rotation Is very f^hle, and hence tho regular action of solar 
heat, which is so Ineflldent in high latitudes, fs capable of giving the atmos- 
phere an nnlnterrupted coarse of two thousand miles in the torrid zone. 

If our day were doable Its present length, or If our atmosphere were four 
times as extensive as it now is, regular trade winds wonld pursue an oninter^ 
rupied course from the greater part of the temperate zones to the equator. 
Had the earth's axis been perpendicnlar to the plane of the ecliptic, onr 
atmosphere, if secured ftom the eSbcts of local disturbances, would exliibft a 
Bcrios of independent circulations, each being confined to a smaller range Id 
proportion as It was near the pole. Tbil seems to be the case with the planet 
Jupiter, whose belts are very wide about his eqnator, bnt become extremely 
narrow In high latllades. From tbe position of Jupiter in onr system, and 
bis rapid rotation aronnd his axis, we may reasonably infbr that his atmot- 
pbere most be very extensive; for otherwise It coold not be so seiultlve to 
the motive power of solar heat. 
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On onr own globe Ohe distiirtiliig caoim am so Dnmeroiu tbmt tlia windt 
cannot nuulAK an7 degiM or regnlBiltj, except In the extensive Mul vig- 
ormu clrcnUtk>n irhlcli pi«iall8 betwoen tbe tn>|dcs. The aneqnal siuceptl- 
MUt; or lukd (lu) wusr to flie lohtf heat, c&nui th« alternating braezei 
vblch are relt on man; ks coasts, and tbe high temperature whkb the sun 
Imparts tcMieserta, iema also to tnlng onr aerlsl ocoui into a state of actlv- 
t^. But excessire ihowen of rain are attended with a still more effbctlre 
canse of atmospheric commotions, aeoordlng to a prtndple Qnt pointed ont 
by Professor Espj. The heat arising flom the extensile condensatton of 
nporon Cheae occasions, mnstrare^ tbe air so mnch as to gfre It in upward 
noTemoit, and caose aSclal ounDts to Sow into Uie place where the greatest 
AUofralnoceuts. Althongbthlsieamilalwtbeditofsoinceof tbemottra 
power wUch inodncM storms, yet there is reason to bellere that the opn- 
Maat discharge of electricity along the moist air conbrUmlea, thioni^ tho 
inedinm itf elecbrteal repulsion, to iDcrease tbe r^pUl^ ot flu aSrial moT«- 
ment. The nmstant repnlakm of the afr fiom the I'tfhBiy of it* electrfd^. 
Dr. Hare t«gan^s< thechlef canse of hnnicanes. 

In an article by Hr. Tracy, of Utica, pnblished fifteen yeaiB »ga, in Silll- 
naa's Journal, it has btSen shown that atmospheric moTements at ttiii kind, 
whether due to tbe action of heat or electridfy, would acquire a rotation 
fkom the ri^t hand to the left in this hemisphere; lu consequence of tbe 
aaatward deSection of ttie air rushing fiom the loiitb, while that Ih>m tbe 
north ia deflected to tbe west But it appean, fiom the foregoing InTeatlfn- 
tloos, tlut the easten and western atrial cmrenla (md to malntaiB the same 
notation, the Itmter being deBeetod soatb on account of tbdr excessive em- 
Mftigal force, while the latter ttoat an opposite cause Incline to the north. 
It may also be shown tbat, In tbe MMittem hemisphere, the rotation must 
be In an opposite direction. Dore's celebrated law of tlie rotation ot 
storms Is thus shown to be the necessary result of physical conses. 

The orbital movement of etorms appears to be an Inevitable conseqiienoe 
of their rotary motion. As the air on tbe east side of the aerial voitex Is 
advancing towards the pole. It must cool by the chaise of latitude ; while 
on the west side tbe air Is moving sontb, and has its capacity for holding 
vapor contlnnally aigmented by an Increasing temperature. Accordinf^, 
the focQS of tbe rain and the storm would be consuntly ebifted to tbe north- 
east If the atmogphers had been previously In a state of repose; bnt be- 
tween tbe tropics, tbe actloa of the trade winds must supersede tbe weat- 
ward mollon, and the whirling mass of air will be therefore transported in a 
north-eaat course In these regions. This acconnto fbr the fact that all great 
storms commencing vrtthln the tropics, steadily advance towards the north 
and west, nntil their entisnce into the temperate zone, when they soon 
change to tbe north-east, and continue In this course nntil they reach the 
very high latitudes. 

While the regnlarity of tbe wind Is mtich disturbed or wholly obliterated 
by these commotions, it is diffbrentiy affbded by tbe unevenness of tbe 
land. The fdction adslng from this canse tends to give the air the velocity 
of rotation of the places which It vlalu, and tbls prevents a retrograde 
movement from an excess or a defldency of centrtftigal force. The gieat 
atmospheric circulation depending on the r^nlar action of the solar heat, 
must according^; occnpy a wider zone than onr calcnlatloos would assign to 
It, and It Is In consequence of the want of great friction ttom bodies of land, 
S4» 
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40S AHHUAL o* sonarnno DnoorEST, 

that the trkde wlnda do not extend b^ood ths parallelB of 25° In the Padd 
Ocean, while they occnpy a wider range In the Atlantic. 

It might be naturally eipected that the aneqnal lemperatnre and density 
or the water In the tropical and polar seaa ^oold canie a great oceanic dr- 
eolation ; the cold cnrrents pturBaing their way towards fiie eqnator, at the 
lowest depthB of the wat«f7 domain, wlille wann cnrranM flow tack alonr 
IM snrface. Bnt (Mm the limited expansibility of water by heat, the ocean 
If much leeieenaltlTe than ab to solar inflnence; and wem Its bed portbctly 
smooth and in depth uniform, Ibe action of tempenUKre In producing 
northerner aonthern oceanic movementa, would be mneh InfMor to lliat of 
the earth'B rotation in prereotlns them. The reBtqUnts of cencriftiga] ft>n:e 
•re, however, nenlraDied I7 the asperities of the ocean's bedj ft>r the water 
roiling am Qum partakes of their dhima] relocl^ ; aod aceardhigl7 
oceanic rirers take their Joonwy towards the poles, in places whrae the 
ronghnees of the seft-bottom, or the preience of coasts or enbmaiina lidgea, 
preront an eastward deflectton. To anch drcnmstancea the Golf Stream i* 
Indebted for iu existence. A Taat body of water Impelled dne north at the 
rate of three miles an boor Id lotilnde 30° and unimpeded bj tMctton, 
should be deflected 43° ftom the meridian in the conrae of twenty-fonr 
milea ; and the small delle«tlan of the Gulf Stream shows the infiuence of 
inbmerged monntains, In laodUying its motion and Niabling it to continne 
Its advance to colder cUmalet. 

Not*.— ManylMaJnstlfrMi eztendonof the tbeoiyof Ibpy. The Ibroe ud 
extort of the tnds winds mnst be asgBantid by the best arMnji from tbe conden- 
•atlaii of Tapor In tb* " eqnaterlil oload ring," and tba hl^ temparaton attending 

~iBUMn>Aal*,Diaybencuiled«aaparttBl eanteatleanoftha 

. Disebacgei of eleatrlelty dnriiig smh islaa, ninat alto eon- 

the nme leaolt. Tbe inadfiqiuoy of the oaoH to wbich mon- 

n DBially uaiibad, baa been noticed by the most eminent writers who hare 
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at the InaugnnUiaD at, 4 

Niwara, an of th« bll) of, K 

Kl^danfflron, allanof ^ 

Kltrogan, annaal ykld ot; IndUhnait 



Oiu, el£mal,^iriacilan of adnltera- 
^ tloni'in, an 

" lUtv piHHH fiir d«iMdoitdn«, 37 

Orftan, blown by water-power, B 

UrgaBia bodi«i, prodiHiUan 0^ wltb- 
oDttbeagener ofTlUUtty, 30 

Owns Pr(7., addna* bafora tba Brtt- 
lib awielitlon, 1 

Oaoaa, nmirki on tba aatnn of, 31 

Painti, new medinm for, SI 

Pancreatine, SE 

FaDonmai, pbaturapblo, U 

Faper-nakliu roaebloen, uew, 1 

Paper, wall, Influence of (o the tem- 

peratare of apartmenla, i 

Parallax, aolar, n 

Paraaltea on parailtea, 87 

Parthenogtiieaia, Si 

Pendalunu, intereating obaDrratlond 

PennaylTBUla, gaologT of, 30 

Pepain,l1aohemloalaud phyilologlcal 

priHKrtiea, 3G 

PemtuiroekaofKaiiMa, 83 

Fbaapboreaoenoa, liihieiioa oftemper- 

atiu« upon, 11 

Phovboiiii, 0| . ... . 
PbotOf Ifpluo cngtSTing, 

^otoonphj, inuui 

" MoCi 



Ptaotogiaphio printlnK. 
Ptaotsarapbi, Innar and atellar, 
" on Daner. (iaodli 



a, daratton of tbe lift of, 
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"Sft.7*" 



■Dd dWribstka or >pB- 




nl ftSder ror. 

Propeller, hrdroeliUa wmr, 
Pomp, ToHCT'B ilutJo ball-irftlT*, 



I Stan, Tvt*bl*, M 

Bteam-enilD«*,datro( J 

! BWmi ludgaiioit, iHnliliOMBM of, I 
etmuh^ nOTsI (Wliiui'ih i 

I BtMl, OB the maBBltotue <K, n 

StcmoKope, Almeldk^ U 

StoiiM, billdliiK, Mrenilh of tartcai, t 

' StrTcbnlne, ■nfldole tor, H 

BbTchuiiie, •EufbUtl; of Um prlnd- 



Ballraad eut, fU am, _ 

BaiOT paper, 96 

XtftasooB, rwiifBhti on Um tauIloM 



BoblD , Anmieftn, Ibedinf mihd grvwLb 

Bou*, eoiidiMtlDi pawei of, 
Ro«o1lo uld, 

Rottrj lUbUltr uid It* ui^loatka 
to utroDomkal obHttaSou 

KUHHOBTT'I tDdBGtkHl COlI, Im- 



Mlva uid tba Mllranr (land*, 
Baraofdivai, tbe WalU^oii, 
SdcDoa a* a meana of adoeatloB, 
SolBtlUatiOB* oTMan, 
Bca, damgar of mlag nd and grc 



J, Mallet 'itaprored, 86 

" of *Dfmalg,modeotlbnaation, 387 
Shlpa, »«!, tS 

Shot, wind of, laa 

SkitlT, eoaat of. eleratkoi, SDT 

mkral&n In India, SSI 

Barer, nrtoradon of tunlilMd, K 

8oU aiul;*la, SK 

Solla, aboorlMBt power of, 9> 

Solla, relatlDiu of Ditronn and al- 
traUato. Kl 

"" 'qmta, 18, 3M 

Bonhnra. aloobol (Ixm, Stt 

<■ Spragne. on theboCanr "t «M 
Boand, ezparinwnti OD tb« qull^ of, 18ft 
BonndH, on the matbematloaJ thaarr 

of, isa 

" prodnoed by bnniliig 1^ 18* 
Sounding apparatDi, Hant'i new, r^ 
fipecka InoraatA, origib o^ 
Btar, oofniiatlon of bV a oomet, 
Stan, ■dntlUatlini of. 




ofdeearln 
Tin ore ttom AnMralla, M 

Tnbea, boiler, braia, copper and Irov, 

erworatjre power c^, I 

" reiditanog to oollapiB, I 

TmiBel under the Alpa, t 

Typaa, law of _la tba utmal ereatkn, 86 

Ona, 



atatlatloa^, 
rMon,blnaenlar, u 

Vitality, production oTornnio bodica 
wlibanltbealdof. ao 



lb ■oremaBto, Auerkian a 



u Improred metfaodof pniU^lng, 

■■ rlbr^ion* oC u 

Watcn, Iodine In, 33 

*■ qMOfBo mrity of Ma, n 

Weigbta, eatlBBtlon of Terr amall, i 

Whoit, new mittr of, K 

Wheat, tnutanntafion Into obcaa, s 

WlDBLOw, Dr. C. F., on eometa, 88 

Wool, niBDblne for borrtog, " 



S I ZlDo, wbfie, dunbllltT of, 

( ZooloiT, 

1 1 " Uw oftf^eal 



lecunloal and 

U 
lethod of preparing, 91 



;.. Google 



IMPORTANT 

LITERARY AND SCIENTIFIC WORKS 

GOULD AND LINCOLN, 

so WASHIKGTOII BTRBET, BOSTON, ^ 



AHNDAL OF SCIENTIFIC DISCOVERY ; or, Yeti Book of FaeM 
In BdHm ud An, «MliiiiB( Um moH impaiaiil DiRoTMiH uid IinpCDTanwnn la 
UMhuia, UhAiI AiU, Nuural FUloKifilt)', CtwniniT, Artmnnay, HsUDnili^. 
ZMoBiBiMMBy, MisenlDty, Oenlofr, Gsocnptir, AntiquHiH, Mc. i n^etlHC ■rilh m Iln 
of tM*nl BciMitiflc Publlmknu, ■ clueiOwl litnof Fulanls, ObiniimaaT ainiDeiit Bd«n- 
Ulle Han, in Indei of impotluil Papan in ScientUh; Joonuli, Kapom, Ax. KdlM bf 
DlTID A Wbllb. A- M. ISdw, ctolb, ],!!& 



THE FOOTPRINTS OP THE CREATOR j or, The AiterotepU of 
Stmrnnev. Wia nunaiau UlnmaaiuL By HnsB M]LI.EB,iuiIk«or"'nHOtd Bwl 
8*odnoi»," Ac Fmn th* dnid London UiliiiD. Wllh > Hunntr of tbo AuUhk, by 
Iiouia AsjuBlC I^Bo, ctotli, 1^ 



It U, vMul. oM or Bh mnt tHnlUiil ipeduau <* XatHA KupoiMaB u te »ud. 
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VALUABLE SCIENTIFIC WOItK& 



A TBBATISB ON THE COMPABATIVE ANATOMT OF THB 

Aataul "'■r*'^ B7 Pnb. C Th. Von EUibolu ud H. Stinnidi. Tnulual 
ftm tkc fliiiMi, wfcli Ko«■^ AddUtoH, *«., Bf Wu.i>o I. BuanBiT, H. D., Bimob. 



•nlsBbclMdr 



JT«dim JGwop«|fit 



TEE NATUEAL EISTOBT OF TEB &PBC38: its TjpicklFoRU 

ad Frlmcnl Dutributkn. By CIUSLEB Hamiltoh Bkitb. With u iDliaducliaD, 
ccoUlIpIiii AD Abatncl of lb* Vtott< of Sluiiieiibftcli« Pilehud, Bicbnub, AgKsiE, and 
oUw wilwn of niMtn. By OuniBI. Knui^bd, Jb^ H. D. Widi slipm Ilkutn. 
Ikn. Uhi, cktk, 1,9s. 




LAKE 8UPBBI0B : ha FhjBical (^unctar, TegttaHaa, and AnimtlB, 

cotniHind with tboa or olhH uid •Imllu' nglow. By L. AsjlMlI, ind CsouibaliaH 
•tn oOm aminenl BcltDtMe OcntlHiMn. Willi ■ NiRidn of 
ntaMiuiaBi. By 1, B. Cabot. Ou ndomg, ocani, (laganlly UluMnisd; C 
ni BuBMdh (mMH* •■ WMkw, « la «• teM itrte «r flw lA by 



u.a.i.zsd:..G00^lc 



GUYOT'S WORKS. 



THE EARTH ASD KAN: I«ctarM on Comfakatits Pwmoia. 

eEoasuHi, ka lu nlukn u Iht Birtorr o< Uuklnd. B; PruC AkHOLD DuvoT. 
TiuuJiud Odd iIu Fnadi, Vf PnC C C. Filton, vitb ouMMinu lUunniiiiu. 
Elfklb [kooHod. iaiiw,clr>(k,l^ 




COMPAEATIVE PHYSICAL AND HISTORICAL GEOGRAPHY; 
«. Ih* Stuilf or Uw Buili and in Inliabiunu, A HrUa of (ndiuttd cauna far Uw DM 

Sj Abhold Odtot, imibcit of " El 




GUTOTS HUHAL HAPS ; k Series of elegant Colored Umpt, projected 
en 1 1U|B ■oli^ foi itw RkIuHod Koon, (ai*ialn( of ■ Hup el Uh WoM, Monli tmi 
Bmih AoMrlra, EiiriDK, A>li. Afriu, Ac., (iliniiilNC tbt njttetl PtmMMU >f lb* 
Okibe, ate By Pruf Akndld Guiot. Fries, mogiilad, IO,<B weh. 

MAP OF THE WORLD,- Now Mdr. 

MAP OF NORTH AMCRICA.-MDwiMclr. 

MAP OF SOUTH AMERICA,-K«ilTMdr. 

MAP OF OEOORAPHICAL ELEMENTS, - Nnrnnlr. 
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VALUABLE SCIBNTIFIC WOKKS. 



FIUNCIFLES (W ZOOIfOGT : Uraehing the Stnietare, Developtoent, 
DiMribiRloa, U4 Nnunl Affimiwii «f iba Kkh oT Aninuti, liihig ind (ninci. 
Willi ■■B«nB IlkuUMknL Par iIk Uv nf aetMola ud CollagH. PuIL, CoMFABl' 
Tin PuisiOLOsT. Bt Lodii AaiiaiK ud AirstiiTDi A. Soold. BavhMd 



n>nrk nviKMr** 



PBWCIPLEB OF ZOOLOGY, PABT IL Syrt«ni«l!c Zoology, in 

which Iha Piinciplt* of ClMalOolion u* ijiplHd, iiul Iba principul Groupi of Aniinila 
(nUWflf diUKtorinil. WM aaoMniat lUiMitiiDw. laao, a yyya U w. 

TEE ELEHENl'S OF GEOLOQT; md>pltd to Sdioob and ColI^M, 
viita BUBanwi UhMnHMoL BfJ. B.I««kU, l«ta PiDfe«i(ifCb*mi«iy udOwkcr 
In WUHTilla CDUifi. I3ma, eJiXh, TS. 



htUm Uu prtt bod; of tiptiknnd Huhsn vUl Eancv. ' 
•diHil^ B aw niM If lln> slH lun itaqi IHttviutnentt 
iidfP Mi to bHDiiH KqiialTited wEtii [<■ tfrntf And prlodplH. wl 



■HlH principlK gr OMlVT «> 



lo TDpokrint aaA BBlTBifliill/ da 

U, 7<t ifanple. tm / ty dt trrtbunt 
ili-blj ■ - ■- - ■■ 
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CHAMKEBS'S WOBKS. 



OSAUBEBS'S CTCLOFBDIA OF %V61MB LITBRATmiB. A 



* CtiDMl lud Biocnptakiil Haiatr. Fimnlni i 
OCBTD toIhdh of 1400 pign, doubl* cotumn laUsr-piw -, wicli upw 
maMndoaL Bdlwd b; Bobest GbaMbkm, ambo^ cMb, 5,00. 




CHAHBEBS'S MISCELLAKT OV USBTOL AND ENTERTAIN- 
ING KNOWLEDQE. EdUed bT WiLbuX CsuUBU. WttH EUful tUiulniUT^ 
Eninniv Tea niliuMs IBw. dMb, T^ i «lBlO> SiU bw*. lOJIO. 



idDIKilM School U 



-.'Google 



CHAMBERS'S WORKS. 



CHAHBBBS'SHOUX BOOK AND P0CKKTUI8CELI.ANT. Cob- 

■iaini ■ Cbutea Httocrtan tt iauitmiag taA Initnietin Bandiai far ;bs OU ud ib* 
yuuai. BuNb. lean, clodi, 3^ 



CHAMBEttS'S BEPOSITOBT OF mSTEUCTIVE AND AMOSING 
PAPEB8. With lUunntuiu. An eolinlr New Sniea, ud conuinini Oiiiiul ARi- 
do. ISmo, doUi, pw ToL SO (HB. 
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VALUABLE WORK. 



CTCLOP-SDIA OF ANECDOTES OS" UTEBATUBE ATTD TBB 

FINC AllTS. CMIMilaiiif ■ (bpkm nd ctima nlsetiaB of Ansedotes of Un nrioui 
twin of UicHMn, of On Aito, of Antiiiscmn, Engnrlnfi, Husk, Poairy, Pliiiilni, 
. tat HculpniWi ml af Am vnM «aMmiHt Ummt Clian«tM» nid Aniau of diffenm 
CountriM ud A(h, kc Bj> KLiXLiTC AariHE, A. M., AutlKirar*< CfckiiiKdli of Mom] 
■lui Ralifioui AnecdoiM." WUh uuMioui Mluwwtiain. T3fi fdfH octuo, ciotta, 3/M. 
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IMPORTANT WORK. 



KITTO'S POPDLAE CTCLOP.KDIA OF BIBLICAL LITERA. 

TUKKi CmidHHd fiHB llM lM|v w«k. BrUw Audui.Jouir Kitto.ILD., AuUhw 

b^iuiu TAiLaK,D.D., oreu^avr. WUbHirjlHU 

ia|i^,elii«k,3/B. 




^kidni FHMr, D. Di^ FaHoi of BUat Ouptl Cagfnfallaua CI 

A. L. 8*iB«, »Wgr rf PKk Bi™«« CJoiifw^llqiiil Churtb, Bor— 

JOhBB.HlM.II.I>,BHtllCirClulMCllIR)l,<B|llKOP^ Bl 
t.B.'WittAawI,O.D.,VtaHii e« BbuJoIb gbiB Chonh, (Ci 
Binn Mm, D.D, niMor (f Son BlIHt BlIMin Ctmrcli. Bo 
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IMPOKTMT WORKS. 

ANAimCAL CONCOBDANCE OP THE HOLY BCar'niRES; 

or, TlK Blbla prennltd BiidBr Dtatinot mnd ClaaUtd Huida w Tcpin BjJoan 
Bajiu, D.]>., IJ.. D., XaUior of "Bibliok] Cjcilt^cd]*," "Diclli_,»i7 of Uw 
Bible," fcfl., &e. Ona Ttdnme, royftl ooUto, B3e pp. Clotb, tS-OO; ilMsp, WSO. 




A. COMMENTART ON THE OEIQINAL TEXT OF TEB ACTS 

OF THE APOSTLES. B; HolMlo B. Hmtkett. D. D., ProAMir of BtblhiBl Uler. 
Man ksd Intoprctatloa, In tb* Kewton TbmlogioBl Iiiitltiriion. Di^A tkw, 
tertKd, kBd enlHicd edition. OgteV0|dalk. &A<M. 

ip TUa HHt bnpDTlHnt Bad irttT inmltl VMfc, kM btot OrtOfUjr nfbBd {BfH lUtl balna 
^di*^ itwrftttD), od egnddoiMr akiftd trttwlnbodiKliiMotliiipiirteiil uh matlKi «■ 

ladcfia dBM tb« pnbUen&H *f thi fljit MItttH, 

lb poiti« of A* Mitv Vgid, tij gtbw «litf»- 
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VALUABLE SCHOOL BOOKS. 



THE ELEUBirrS OF UQRAZ. SCIENCE. Sj Fsakcii TfATLAvSk 

D. D., rmiMenl of Blown Unlncriir, ad FnflMH nk Hond Plillsaopby FiRlMk 
Tbnuull, 12ng, (Mh. Pri« i;)S. 
,* Tliii mrk Iw Iihb hiflilj oounaidad bj BarHntn, TMcbn, ud Mhen, uid baa 
'TlIB Boc4 Iji jdoM of lbs collfriiilfl, thsologtctJ, utd mcadomicJU uutittf- 




Torb or mtj.- lUcrmt md riitBletiadBnriem. 

HOBAL SCISIICE, ABBJDGED, by tha Anthw, ud atUptcd to th« 
Dh of SebDCO *ad AtadHoiH. TUitn-fln Tboswid. lano, talf cloth, pika DO cM. 
fty Tbt mora MRcpmIIj lo bimI Oh tUdi* m»iiid &c m ctt^ (Ah* far KboDl*, oh 

litHiwl«*<tMin»r**i»l|n«4r3SuMafir«nr uul il k bopn] IbHslv ta uMtd Ik4 

toHfli ol Bonl iiHtniclioD u iJI ib* rouUi of out land. TMaban, uid nil oUian Mtgifad 

in ttw mmim of youlh, «— liw I M ■• •laMUW ttia m^ 
m TTirUm 1m gnhMnll jn Jiifc^nmit nftili rwt. I>ii ffin mn nf irlinr^ft OTMiMtpmia 
mh^Ur. Wit 
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VALUABM SCHOOL BOOKS. 



*. Wifluda HfutlnUiit At MUM or 



■d tlHwbiiimckvlll 



POUTICAIi ECX)NOMT, ABBmOED, by the Author, and adapted 
~ ~ Thineoncli thoamnd. ISmo, bair morocca 




PALET'8 NATURAL THEOLOGY, lHustrated by forty Plates, and 

Bslodioai from ihaiutegofDr. Piitoii, wiili idditiaul Now, sigioil uidHlKt«d, k* 
, tUi *d[iiani Willi ■ Tocubulur of Bcwiiiac Tirnu. EdiMd b; ioHK Waki.H.D,, 



B«in.ridU>liiita 
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NEW AND VALUABLE WORKS. 



MENTAL PHILOSOPHY; 

iBCLDDnra TS> IBTU.I.K7T, TBS SSISIBILrnn, AED TBB WiLI.. BIT JOtEea 

HAvn, PBonasoK ov larvLLXcnTAL a>i> Kokal FmLoaoPHT, A 
CoLuei. Sofsl l&DD, doth, #1JKU 




THE WITNESS OF OOD ; or Hk Nitunl Eridawe (tf Hk Bong and 
FerlMioiu, M the Cnat«' *i>d Gorcmor of the World, rad the presunptton* 
which It ■Sinlg In Ikror oT ■ BNpematatal Benlation at His TTlll. B7 Jamkb 
BucBAKAX, D. D., LLJ)., DMn^ PioAnor IB Om Hmr Ocdtoga, EdlBboigh; 
■uthDT <tf " l[od«ni AtbakB," «tc Umo, iri«tb, n Jft. £> rnn- 

OOTTBOLD'S EMBLEMS ; rr, Imiaible tiunga undentood by thii^ 
thatu«in*d«. BtCbbutlav SoBiTaK,lll«Ma'(tflUg«lebarBlnUTl. TniM. 
lUad bom tha twent^-alghth Gonan cdiUoii, tj tlw Ber. Bdbiot Hkbzies. 
ISnui, cloth. In frui, 

THE EXTENT OF THE ATONEUENT in its BelMiona to Gk)d and 
the Uninne. Br Thomas W. jDiEm, D. D. IZmo, cloth. 6£ cts. Jii pnu. 
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BARTON'S WORKS. 



LtlBldT. TotlKpipUII 






vnhiippriciitUaaui'lf'.BHioii'iNavBnUiDiafaiuuiiuiuppUFiiludiddRUiini. Ev«t 
IUsUllHc)i«t)Uni[lHlDnUiaiiii«iettiuik>.<brl]iliu dlTHKd II In ■ gr«l meunre cf IB 

Bla a j wopm M ott fa i m m tfti j. pavM tlifl ifj to Uw auccwdJn^ imE^ iullii. by ^gigd^iol and phlloto 
ttkri p roBIM, Iw h mafla to eompwhjml tlw whda iflBbH. ErcrrnilF and iirinclplp Ia Uliubmtcd 

}m»ta Hu ^v^ ' l i - - - - 



Lp thn* ^ptflBtf wliM h« h« IqaftuO. |tifl pnpU b t*i 



If. BsiteB'i M*w BjiteA of EogUili Qi 






Ibufnt l>U don mini Ibr (he lue <if Cvltil LeHon, SiKlUnf and T 
(liainplaa Ibr llbiaEmtiDiit the aqlhoT pfoeeeda Ui tbe Struccnre of Beat« 
■od Oian eadi hind la analyaad. Tndat «arli aacUon are gifnx raulry or 



u.a.i.z.d:..G00glc 



IMPORTANT SEW WORKS. 

IHB TESTIMONY OF THB BOCKS : tx, Geology m itt I 
tba two Tlieologiea, NatunJ uid ]tcT««lad. Bf Hdb> Hiu-ib. ■' noa chiH ba 
InleafiiewiUi tlwaUmcaaftlwaeld." — Jgt. Wllb Dumeroiu clegunt lUuBtrUiaOB. 
12mo, olotb, tl %. 
Tbt tnnplMloB gr UUi tanportoit vnrt imptarnd t)N !■* havi of On '■■""''* HUior, ud may 

KACAULAT ON SCOTLAND, A Critiqne. By Hmh Miimb, 
Aatborof "Faolpiintiof UwCrealor,'>kc. 16mOi Oezlbte oloUi, Sto. 
Wha wt i«« l^mlnj^ lurt TttBM, miu Hurt tbtr nail* Boltaliw bat Dh «<<tin Is no* 



THE QBETSON LETTERS. Selectiont ftom the Corie^ondence cf 
K. ■. H. QuTKur, Iff. UUed hj Hum &oa«u. Author of "XHsSoUiiBirfVaUlb" 
Iteo, doth, tl Jt. 




ESSAYS IN BIOQRAPHT ANB CRITICISM. By Peikb BA^m, 
ILA^Antborof "TbaChiMluLUsBodjiluidlDdlTlitwL" Amogsd in two 800^ 
01 Pun. 12mi>,di)a,iw^|L3S. 



u Da QilliKT. - t^nnTmi •■>« 



LIFE AND CHARACTER OF JAMES MONTQOMEET. Abridged 

trem tbe reqent Loadini,KTai Tfdnne edilion. By Mm. H. C. Kbibbt, Antbor 
el •- Lady HnDtingCon and ber FrfeudB," fcc. Witli ■ flne likesoi and u el^wt 
lUuBtrated title iMge on neel. Umo, doth, •1.2&. 
'Rili [> u srigliMt trlilfm>)i7 [xpHId ftm ttH lAwidut. but IIMIfCMed UIbUi cdb- 

■llh lh> h<«r ttyk or LU Utanir uitatko, nut ilHIIHifJr piannl lb Rpubnntlan ia Ihli 
KHintrr. Al lh> umi ttnu.lbaOuMUaiiBH'N la Ainirlnwtll «p«t ignHiiiiiiMlrora piHt 
wliMe tiymni and lurM mckidlH bi« Ma Ibr 'Ml^ of Ttrj honnlloM. Till wotk. It It «o«- 
4<DllT MKd. will rullT nUtty Oa publit'rtn AkpnpandbrauTholujtlniiilj'iroiidiiaiM 

aiiitffrifM on 
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VALUABLE WORKS. • 

KNOWLEDGE IS POWER : A View of tub PKOvrcim Fobceb at 

VODBBH SociBTT, (nd the Kmiltaf L*bor, CkplUI, and gkill. By Chablu 
KnoBT. AmerdcUi edilJon, with Additions, by Datth A. Welu, Editor of 
"Anntul of SclectUc Discovery," &o. Witli uumeroiu lUuatralloDi. Umo, 
doth. 81.26. 





u.a.i.zsd:..G00^lc 



AMOS lAWRENCE. 



DIART AND CORRESPONDENCE OF THE LATE AMOS LAW- 
RENCE ; with ■ brief xiooiiiit of •oma iDCiilenta In hli JJta. Edilsd bj hia bob, 
WiLLTAic K. LAvBUrcK, H. D. With ODeitael FortnlH of AMoe uuT Abbott 



a Ennsvtog "f Owl'' BlTtb-plmoe, ■ Fifrdmlla page tf Kr. Law 
miiu. ■nd ■ ooploui Index. UoUro cdltioii, oloth, flA). Bojil 



■II7 low wist of tLSK Attba tolklMtlay ofDOBiaKMUbaiiMglaatlDdiTidBUwIiO 
«ere deilroiH of olmulaUng the inwk-40 lenurkibly ulipted to do nod, (neeUlr 
to jioung men gr ai mloialf, and of gttlng Uumc of moderaxc meuii, lUereiy oIhi, >■ 
o^MMtiuiItT of poneMJu ft, the rayti anodedmo, or " ettofi DHtien," mi fcneiX 
vurlngframthaoIlurKUtlan, •Blyln ■ "■'"-t'-nin thTTtin [■llmrlntlrmMntlii^ 
■nd the Mdneu of tbe paper. 

Wltlihi eti montbi *tter Che lint publlutlan of filb woik, WwqulTO l*aim— J 
eonieilud bean aold. Thb eitnordliuuT Bale litobeaeoo(uitedlbrl);IIiealiBraotar 
oflbemanaiid theiMrttaoTHHbocA. It latbameBiolrafaBoatonnBrdtaiit, who 
beoaiae dMonlabed ftv hi! gnat wMdtH, bnt Mora dMlBgoUMd n>r Uta maiuHr ia 
•bleb be OHif Ik II tathamaiDolrof aina]>,who,aoiBn»oln9bwdiMMwitlioolr 
S20, gar* awaf In pubile and priiate obartties, Aiiar Ui Kfiim man, probablj 

*'' other penoD In Amenea. It la mbctantlaltr an autMctraplif, Kntalolac 

ooBt aiHr. lAwnnoe'ianer M > menthaiit, of bli Tuiotia multiplied oliart> 
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WORKS JgST ISSUED. 

Q.I.UK 2. Sm^om, D D 

■hcnt ttDB»ftBltapqUla» 
mftmKl^, itf mamf of tlM 
_ , I vbVBi tha uttor bottaaia 

■aqnalnlBd to tbaiMaiM(^MTSnIBanipe*ot«in: Ednjd Irrfaig, Rowluid "«', 
Wilb*rtli«^ JkJ, Bobert Hall, John Foatv, Uuuuh Uon, Gnlmt, Lonli Plilll]if«, 
SkmondltTbolBOk, (Imnnlnn.Mriiiirr, HunUxildt, li^ke, Sogen, Campbell, Jouisa 
Bkillia, Joba Pja Smith, Amelia Opie, Dr. FnM7, Mn. Sbenrood, Hula Sdgaw(»tl^ 
JofaoQ»lt,DT WanllBw,i)r.Cti*liiien,EirDivl(]BnwBlcr,Lord Jel&«7,Froi:aM(» 
WU60U,(KitKoTth,) Soatbej, and oUian, IK hen pulnysd ulbauithonawUien 
' " ' homcOiUid Duder the in<i«t *ilvuitag«aB> olnuBUtaiiaca. Amod^iuv 

Aa u* the AoromurBB at Mioli of tlu puMoaeti dsMclbed This 
n of tin work add* In no anall d^ree to m attraMlan*. For Ibc •ooU 
"or ^ ratlnwd and •tHUBboM, ftr alt wko dt^n M ba n&^dMd 



THE STOBY OF THE CAHPAIOH. A Complete NatTBUTe of the War ta 
Southern Ruasia. Written in a T«nt !n the Crimea. By Hqor E. Bbuci 
HutuT, Aathw of "Lady Lee'a Wldoirhood." llmo. Tbiok. Printsit 
PatMT Cover*. IT) Cento. 

fVMiMi. — Tbe Bttdeneu —llie K«raiiat to tiH Crimea — nn( Opantku la 
Uw Crimn — Battle of the Alva —The BatlJe-fleld — Tlw Kateha and the Balbek — 
na Flank Mareh— Ooeopetira of Balaklara— The FottlOB befinv MMMapol—i 
Commencement of the Siege — Attack on Balaklara-^-FlntActlofl of Inkermanv^ 
BatUeoflBkefuna— Wlntwen tb* Pla&M— ClrmnnqieetiTe— TbeHeqiltaleoa 
IhaBoapbonM— ExDBlpatOry— Prognai^tbBSlifa— TbeBaiialTiaaa — Vlnrof 
tbeWo4> 

TmavaeantpiblUiodin SaohHATi UitaziH, In whlohftomKbi* tMia oled 
general itlentloii. It li lb* only eonnaded and eontfnnou nanatlT* of the War !■ 
Xaiop* that ha* jet aj^ieand. The aatbor la an o&oer of rank ia the Britkb anaj', 
and hat IXHne an aettre part in the emqialgn ) ha ba* al*o wan a brilliaMt rqiatatiBi 
aithaairtliaioftbelkiobi«ln(ftotyof"LadrL«e'a Widowhood." Brhlaproft^ 
rtoDefarBU,brbl*ut«BlEailklFatiaalatbaooiilkt, and by bJa Uterary abllltlea, 
he ia qoaliAed in a rare degree, for the teak he ba* nndeitaken. The axpaotatloni 
thni raieed will BOt be dia^q;i<diiled. To tlioee who hare been dependent on th* 
brief, (Ngmentery, latCTrnpted, and tnwponalble nowepaper Dotloea of the war,thia 
book will fktaiah a (Ul,aoB^ete,gnv>Ue, and perlboUy reliable aeoonntfroB lb* 
beginBing. Bhonld the aDttaor'a lift be tpued, bk hMory of ftatoie t^ntloa* wHI 
Inllow, and wlU be teoad by the pobUahen BnUbna wltb the preaeat TOUaa. 

KOtiET'S THESAUBUS OF ENQLISH WOBDS. A Saw and Impnmd 

EcUtlOD. lamo. Cloth. 11.50. 

Tua edklon la baaed <a tb* laat Loodra editloo (}iiat med.) The IM 
ABarieaoedttloBhaTtag been pnparod by Dr. Bean, tat atrietly edneatlonal par 
po*a«, thoaa woida and phraaca, properly termed " inlgar," Inoorporatid Into the 
ulglnil work, ware omitted, fiagrat haring been azpretaed by erHlea and aebolan, 
whoae opiniona an entitled to nepeot, at thli omlsaiDn, la tbe pnaeut new 
■dllion the eipnipted portlona hiTe been reatored, bat by mob an arraottomeirt <d 
oiattar aa not to Interfere wKh the edneatioDal porpoae of the Amarican editor 
Bealdea thla, thero will be Important addltico* of word* and phrasta net In tbe btg 
lU edltko, Bal^tUi, tharefiue, Ib all rapeeta, moralUl and perlbet tbaatbt 
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RECENT PUBLICATIONS. 



SatloM nlMiDg to CompHin, Tiuhan, BahooU, 
•■aMNdlIl»rtnl."«U. llMO, 




DOUPLETB POETICAL VOEKS OF WILLUU GOWPER; irilhkljr 
tad OtiUmi SoUfom of hh WritlBgi. Ob sImt tjp*, wllb on ud ali^ui 
niMtntiDUokMH). t«a)o, •lath.SLOO) flBaalatli,|ll(,»1.2i. 




THE TWO BECOBUe ; tlu Mono and Uie 0«olo;poftL A Leetan dcUT«md 
b«for« Um Toang Han'a ObriitUn AasooUtioii, in ExTtor E*1I, Loadod 
Bj HvoH HiLUB. ISms, doth. IS oenti. 



^ nk k Dot «ilT « popahT, tot * «(CT mMM. vortc t> «« BBM MAMtk 

i PABISIAII PASIOa'S OUVCE AX ^JrifRICA. ^ T. K Qum 

PmRi, D. D., Putoi of tt» RaTonnsd Chuieh, and DIrMtor of tfu ICiidoB- 
ij lutitatloD 1b PuU. Ua/>, AaUu . &0 ota. 

■W llTllV of tha BMBtDM 



TPP CAl£ELi St OrganizBtitwi, HaUts aiicll^iKf, Mnstdoed iritli nj^ 
Bin to lu latradnctlaD Into tba United SUM*. Br GwOiBat T. Hush, Un V. 

- -- - - Jltino, cknh, JS cti. 

the TMUU of \6ilg «Tldj, M 
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THESAURUS OF ENGIISH WORDS AND PHRASES. 

So Clufifled and Arnuiged u to FmoilitMe the Eipteanon of Idras, uid Aidit 
in Lilerarr Composition. B; Petrr Make Boost, Ule Secretur of the Roril 
BocielT, »nd mithor of the •' BritkrewHter Tre.IiBe," Mc Revised sad En- 
U^ed; with a Liar or Fokeign Woboh asd EirKEHSiONB moW frequently 
oceuniiut in wocko of gmecal Literature, Defined in Engliah, bj B&khah 
Sbabo. D. D., Secretai; of the MaHachusetti Baud of Edncation, uaiated bj 
■eranl literary Qentlemen. 12ina., cloth. jl.£0. 
a^AwofkofciHt merll, •dnlnUj adavtod » a tuMuok tbr kIuoI* and ooHagc^ and 

would eaQ attaatkiD to Iht tHlanSag : 
EaglliifaVardinpDbUihtdlnlUieaaBtr;. Itliaauit 
majij jflus" tabor, la an attdapt ut siaadty and anaaci 
u la fidUtaU ths pnetla ol compoaltlaB. Tba porpiH 

[•'"-■ ' L 'II nil, iiiiiii III I iiji I fiiiin I ■ 

A any glTMi id« maj ba tiB'itH.—J'i^mam f t JbntUn . 
of BD(Uih oompodlkin thB mold of gnat labor In Cha tOim 
iploua Tocabnlarj. We would comineDd Iba vork la ttuM who haTe charga 
of acadsQiln and high idioola, and to all •tudeuta. — CfaMfaa Otatrar. 

Thli la a Dorel pHbUoUoB, aad la Ih* Int aod only ons of Iba kind mt Imtt tn irtilch 
worda and ^uan of oar U ugwia an LlaiiMud, not aoadlng to tha loand of their orthoc 
rapbj, bal •trkllj aoordhiR to IMr atgaUkstioL It will basma aainvihuiMe aid to the 

meat, wacao reoomBHiidlt ■•■ workornmaDdaicellaBlquaUtlaa.— SAiit(ile.^iur<ai>. 

A woi* o* gnM ntDitjr. It wOl bItb a writer Iha won) bawanta, wboi that word la on tha 

— jv. i: TiiHu. 

laaaLCalneaajDitgriabTltT. Itialntaadad 
la aoppl/, with raipecl to tha Kngllih laDpiage, a daeldatanmi hlttwto noaii^Utd Ui anr 
langnace, oazDelj, a ooUkUdd of the vordi It oontalni, and of tha UtomallB aanUnaMoaa 
pacuUar to it, arrangad, not In o^pAoAeCuul order, aa thej are in a dlcttonarr, but aevoi^lQff to 
the ideai which titaj axprcaa. The pnrpoae rd a dSctionarjr i< Mnqdj to explain the beaainf 
of wonU — the vordbeiaKKlTen, todndUadsniOiaClaa, or the Uealt la Intended to eeiiTV' 
Tbe object aimed at *cn ta eiactlr Iha oonraiae of Ihfi : th* Uaa Mas ^nn, to And the weid 
or word) bj wlilcb that Idn maj ha moatlj fltlf and aptlj> aiplwaad. lor thie porpeM^ the 
word! and phnasa of the langnafe are hara daaaad, not aoeerdlnf to their aonsd ec Ihatr 
erlhognvhj, but itrlctly accoidlaf U their atgnUcaUoa. — JKw Fnt nimiin Miiiiii 





mdnlljilead Wrtngr^aTTinnjiiHa.bnt It It imllTnnnil and TlTJIIrd bf the claaiU^inf 
and er/atallialDe power of ^onlne phikieD(dij. Ve have pnt It on onr table ae a peniaBent 
(itora, aa near our un band aa Uw Btble D to Dsr rlfht. — Cbivneutuwdiat. 

Thia book la one of the moat Talnable we eTer aumiaed. It mppllea a want 1on| aokDOWl- 
•d(ed tiy tha bMl wriUra, andioppUtaltanipletolr— itftfoad JAnMer. 

One of the raoat elllsient alda to compoaltton tliat reaeareh, Indnatr^, and lehoUnhlp hai* 
vrgr ^aodnoed. Ita o))|e(it la to mpplj the wrtl« or ipeaker with the moit bUclloDa terma 
ng an Idea that maj ba ragnelf floatlni on hk mind ; and, indeed, llwiash tha 
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THE PHIEAIITY OJ WORLDS. 

WITH AN DITBODIKTnOK V ^utamb Bmrnoofx, LL.D., Fmidait of 
AMhnrtCoUeg*. llmo, doth. $1.M. 

4^ Ilili k k iHifarlV pndacUni OB ■ iKlilKt (« ( cwt UaMl. 

IW-Flundltf (<WiBUi'taawiiifciir fiHt itflllT. iM <>» <1>^ DWDOt as to (n«t tb* 
MnMoiitfttainMifJdaM*. It) utbor laks tba Md trsmM at Mntottac tin gciiEniir 



"' iba Plnntltr If wotku ' «iWi ti* uteiN^ with >M .amid WhMMIh « 



itDiiilil(d>ipoB,uilleiTailiegni>dniilT(TKf<(C(lalaiceli(iT(BuiTHtSiliin. DnsnUuf 

fe ■ MHB taffctni, ui4 (Hu of Dm pncHMt of (rgmDenUikiD an ■Icenlu-ly Bnc. Many ol 
tta nwafMi m wictdd «ad •«) lUlUui, oid tb« wbalg Moeeptlon of tbe volmne )i u ua>«) 



■M *IM »> v*r toU (nd IHBMMiiDed aUniipt in Ht IMS entlRlr Otg KWiilUlc iiiBQi>>' 
nkmtkhMOMtBlmpiiftmmaitlBtilBbflBiL nii.liimtb,>miui1aMa)Mak,^ 



Tt iii^iltiliiii*. rttrtll iflTliili iitl IMiliiilliiniii 

bflud. n* iMdw UUnr fiOBlte. Ir A«(a aOilM HI MDH n 
iflBgoiikKiakfiiB<Akk«aIHtelb> tAnwtaaEUnct: -Wafssni 
Mo maa cituT lefBtaOm WB Miatalaki tlw IMott. vtuwot intibv i«i 
led mamntt. Andtthln ntHdtolba tbeiAiatcal ud imnl Hpoftir ax qnanMi, UiM 
•■(UnfcttMMlhM'sriH oiHuMentksu irtiidi nHl b^Rrcn lo Ili4 tniUu of OtulUUotlx 
»■ *Mn MnwaiMB." —JbrntHg JVbuki (|i«. 
*k* ^ AnMtr «riroridi " bM ottileil H sreid a HDsUloa Id the midfaig wnU, H dM Ow 



MtKp*. WiliktooktirHto-lMlUeir-OTer. It [■ iUdo& H Uia specmMlolu of Fonts. 
■Mi^ <v Dr. fttiliiMi. frnfe ah t Uw exMenca or HA uxl iplrlt In the wocMi thit nil uvaot 
H ill iliBinntiillin III! liiumJiirij iir mi li ■ llihiu rrmiliiii Cnr.^N. Y. TWftM. 

A) n* Ib»lo«<Bi, phllMophsr, ud mu of idemav Iblt l> a moot Iplcnselr lntereBUng w«^ 
wUa la tbe mMiatrT ttatrto- It inll lie immil pauesaed oT mncb valnaUa Infonnaihia. Tin 



Tha woik li laansd, aloiiDnt, inaaMtve of protMmd rMtoctlon, idaeliis Id 



aiillii)rlaa(eiilni,aiidi>a aat handrarti ft ttMca 

GEOLOGICAL MAP OF THE UlnTBD BTATB8 AND BRITISH PROV-| 
INOBB 09 NOaiH AUBBICA. Vith an SiplaMtorj text, OMlc«iaBl' 
BMtioBa, aad Platea of ths FomIIi whiah ehaiMMiiae tba rannatloDi. B7 
JoLu HxBoou, Im Tolomaa. Ontaini, ototh. ta.OO. 
«^ Tba Hap it etofantlr olDnd, and done ny cllh Un« eMh bKk. and ttUed m octen 



nismaataOTiiiilMaOaokiflcilllapDrnM Uid(R)fltalM*bMlh*i TCt appeand. Tbo ets> 
cottonfftUalf^llTciTiwat aal MiMtM.awl It U Iwad In Oia baat atria. Itkanoik 
vhtch aU irho takB an kUsreit IB tha laulotr of the UUtad SMIta wouM wtah tu poiaeit. and 



ftnnatleBi, ihaa naktag, wKh itia Kap, ■ tWT «iivM^ cltar, onl dlMiid iiaMiM ^ At fKlMT 
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HUGH MILLER'S WORKS. 
MY PIfiST IMPRESSIONS 

OF ENGLAJ^D AND ITS PEOPLE. 




TEW WOXZ. 

My SCHOOLS AND SCHOOLMASTERS; 

OK THE STOBT OF MT EDUCATION. 

ill IIdoh HiLUtK Author of " FootprioU of the Creator," " Old Red 
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GOULD AND LINCOLN, 

M TASHIXQTOI 8TBXXT, B(STOS, 



XDlf hi*! KnawlM^ ii 



■ HllMiT «f filHtlB 



ttioftl Work* of Milton, Cowper, Boott. n*fjuit XlnlAtiiT* Volnj 

Arvtsu^ OyolopiBdlK oT Anflodotsh 

IUpl<T** Hatai on Ooapali, A^U, mill Ksnuu. 

■vncns-a ■oHpun OalabrltlaB. Kuik's Ounsl and Uu HUIlc. 

KoBtfi Tluunnu «f Xucllih Wardi. 

Hukett-t ITotu on AnW. irWluirtar^ Tahnfc Cbrlat. 

ltd taA Maiutliu'a OompuuiT* Anatonir. Xaras'* O«lo(l«l Hi* 

B«UkIsiu ud lUaMlUiissiu -Wocki. 
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